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TEPEATING 
CASO BOW 


By Austin H. Phelps 


POPULAR MIRCHANICS 
- AUGUST 1951 
‘puis REPEATING CROSSBOW has all the 
handling characteristics of a tine repeating. 
rifle of the slide-action type. In the hands of an 
experienced crosshowman it will deliver five 
shals in five seconds with nuar-rifle aeeuracy 
ever ranges up to 40 yards. The steel-pointed 
arrows, or quarrels, as they are correctly called, 
are loaded from the top into a magazine just as 
are the cartridges in a boll-action rifle. After 
loading, the bow is cacked by a slide, and the 
quarrel is fired by pressing a Giger whieh re- 
leases the bowstring, Nocking of the five (pur 
vels in the magazine is done automatically by 
the repeating mechanism as shown in the lower 
detail in Fig, 3. Phe two-piece barrel, Figs. Land 
2, has a square bere, the groove being eut to full 


NUT E*ABEDDED 
IN WOOD | 4. 


“ONS STEEL FOINT 4" SQ. 5: 
Seg ORILED FOR 
Mey TENON ON SHAFT" 
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depth in both halves, Then parts 
of both halves ave cut away so that 
when assembled there will be an 
ollset slot for the bowstring as in 
the lower detail in Fig, 2. Brass 
runners, fitted with 342-in. brass 
stvips suldered edgewise to them, 
are screwed to the lower barrel as 
in the center left-hand detail in 
Fig. 2, Cave must be taken to space 
the runner strips so that the inner 
edges ave exactly Mush with the 
inner edges of the magazine liners. 
After making a trial assembly, it 
may be necessary to file the slant- 
ing ends of the 3'4-in. strips or the 
underside of the upper barrel to 
permit free passage of the Low- 
string through the offset slot. ‘The 
purpose of the offset in the slot is 
to foree the bowstring upward suf- 
ficiently to release it from the 
notch in the quarrel, permitting 
An assembly view of the two-piece barrel showing the pump the Jutter to enter the bore in free 
slide, brass reanors, and the top barrel in position, Stock should flight 

be handmade to specifications that fit individual user in the same e 
wey os o rifle of shotgun stock, Use hardwood for all parts 


In making the stock, it's a good 
idea to copy a rifle or shotgun 
stock that fits you and has a grip 
ond tang shaped to your liking, 
Bandsaw the wood to the rough 
outline of the stock selected, then 
finish to contour with wood rasps 
and sandpaper, Care must be used 
in cutting and finishing the maga- 
zine slot in the stock, as the maga- 
zine liners must be spaced accu- 
rately sv that the quarvels drop 
freely inte fiving: position, Fig, 3. 
The inner rear corners of the lin- 
ers are rounded fo a smooth curve. 
To ussure free movement of the 
quarrel in firing position, il may 
also be necessary lo round the in- 
ner corners of the brass runners. 
The pump slide, Fig. 2, engages the 
howstving as in Fig, 1 when in 
the forward position. Overhanging 
brass strips, which ave screwed to 
the guide blocks, Pig. 2, vide on the 


Above, this repeoting crossbow is loaded just like o helt-action Kine , ce I wack! Ahe 
rifle, five quarrels being ploced in the box magazine of one PPARs runners, $e cing, ne 
loading. Below, nete the trim Ruas of the finished job, If de- slide is drawn back as far as it will 
sired, you con install either open or peep sights on the barrel BO and the forward end is pulled 
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down slightly so that the ends of 
ihe brass strips on the slide engage 
the ends of the runners. This 
movement locks the slide in firing 
position and a groove cut across 
the rear end of the slide engages 
the trigger sear, as shown by dot- 
ted lines in the lower detail, Pig. 3. 
Simultaneously, the bowstring 
passes between the first and see- 
ond quarrels, and the lower quar- 
rel is automatically nocked yeady 
for firing. Provide a hinged cover 
for the magazine and a triggter 
guard. Then fit a lemonwood bow 
of 30 to 50-Ibs. pull, using bow 
plates and a clamp made as in the 
upper details in Fig. 1. Although 
the dimensions of the quarrels in 
Fig. 1 specify that the shaft shall 
be %s-in. square, it is best to finish 
the shaft slightly under this di- 
none to allow aoe os wishin wauiten 
ance, Practice quarrels shou 

blunt pointed. ; Sa hn 
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Notes on Making a Crossbow 


PPV crosshow has always fas. 
cingted me, bat 1 never pot 
around to making owe watil lost 

winter, At (hat time I knew noth 

ing about these weapons, and could 

find alist no informetion except a 

tumber of excellowt phatograpls of 

old! bows in an-arms catalogue. A 

study of these photographs showed 

the principle of the slotted ant and 

gave om ayyuoxiniate flea of the length of 

how aut the length of draw er pull. With 

this information wad a little knowledge of 
aninteue gansmithing, | began the exoss- 
bow and finnlly finisher! it, Some months 

Iter Sir Ralph Payne Gallwey's atinie- 

able hook was discoverci!, and ceetain re- 

finetuents were planned for the next model, 
not yet beg Any information given in 
these noles is the result clther af my own 
experiments or of studving Sir Ralpt's 
bouk." This cohwne. while of great ine 
terest. hardly gives the ahdailet jnstene- 
fens Veeessare for one te beild a com 
ilete fone. For exauogle in tle meatter of 
the steel how itself, Sie Ralph's advice is 
fo sed a woeden model to Licge in Hel 
git and have the how forged there. No» 
where in the hook snes he siy how power 
fil a bow shoul be. 1 hope that these 

Holes will fill in seme of the gaps fe the 

book, and wif Also glee most of the es- 

sertiol instructions for tuilling a cross 
hiw fo ome who dees nal bawe seeess to 
this med iotevesting reference work 


As for tools and ecpilpiient, pet a great 
deal is required A tothe is necessary for 
turning Che not, aud an emery wheel will 
heh) in shaping the bow. Teyentd this « 
heavy vise, hacksaw, drills, ecreowdticer. 4 
woot! chisel or two, weed rasp, files anil 
sindpaper are abot off that ore required 
Time of course will he saved Hf the stouk 
con te roughed et on a Iandsaw, 

In order to avoid disappotutinent, ony 
one planning te build a 
cresshow should have a 
clear idea of what per- 
formance may be ex- 
fected from it. Hoth 
Jonghow ond cresebow 
Lrnjeet telitively 
heavy oniisile at a low 
velocity. “The result of 
toms isa Very curved 
tajrtory. A heavy 
longhew with «a light 
flight arrow will, andes 
ideal conditions, give a 


Heese ritage al abitost 408) sca dy athen 
Mevated at 15 dleprees AL WO vans tle 
initial elewation is alromt & degrees. Tn 


By Enwarp 2. LAMILTON 


({LEPT) SHOWING METHOD OF MOUNTING Row 


THE AMERICAN RIFLEMAN 
FEBRUARY, 1933 


(RIGHT) END OF 


BOW, SHOWING SHADE OF NOCK 


offect thie means (hat in got 100 yards 
Hiv atrow doops some 14 yards, whieh is 
abont ane ceveath of the ee, ‘To one 
thinking in ferors of .270 Wiechesters aud 
Hornets this is oa impossible tmiectory,, 
vet we boow that a gon many deer ond * 
wher game have been killed fn recent 
geass with the longhow. Stweh a trajec- 
tory requines very caceful and skilful es- 
timation of the nome, and this is one ef 
the foseinating elements of the game, for 
it really must be considered a game ws far 
as the avenge man is concerned Few 
of ns have the time ty develop the still 
necessary for serious liunting. ‘The cross. 
how is essentinily the same as the Jong 


how, and while ils trajectory may be 
stightly Matter, the question of elevation 
is just as vital 

Offsetting to some extent the low veloc- 
ity is the comparatively great weight of 
the projectile, A crosshow bolt, or arrow, 
should weigh from ft te 2&4 ounces, de- 
pending upon the bow, A weight such as 
this qreving at even 180 feet por second 
has cousideralle energy, Bluwt-headed ar 
rows have been driven hy 75 4qeound hunt. 
ing longhows throngh a Lt pine board 
When a brood-headed Wonting arrow is 
used the penetration on animal tissue ts 
very considvrabte and the wound is cer- 
tain to case great fess of Wood. 

Ihe power af a crasshew iy of 
course determine) by (he strength 
of its how. PE hawe been unable to 
find any information as to the 
strength of the old crossbows save 
in one instance, where a very power- 

iul siege crusshaw was found to pull £200 
potnds, My guess, aud it is pot a great 


tleal more thon a puess, is thot the 


A 


average old steclhewed weapon had a 
pull of from S00 fo 900 pounds, depending 
upon its use, ‘The military bows were 
the heaviest in order to penetrate armour, 
Untess one can afford to have a steel bow 
forged to onler, probably abou, such 
power cnimot be ceadily oltained, ancl it is 
best to be content with less 


If it is hoped sume day te use the bow 
for hunting, it should he made as power- 
ful as possible, if only to get a fairly Mat 
trajectory, Ok} time crosshows were tisue 
ally adjusted for a point dank range of 
from 25 to 50 yards, but even at Chis range 
the line of departure of the bolt was at 
an angle upwards. Since building my 
crossbow J bave twice increased its power, 
and it could still stand a bit move. The 
point I am trying to bring home is that 
if it is going to he any more than a toy 
your crossbow must be a5 powerlul as pos- 
sible. ‘Vhis means that very considerable 
forces will le involved and that every- 
thing must he solid and strong. To my 
mind it is utterly out of the question to 
consider using an olf guostack; it will be 
certain te break - 


Our first and most serfous problem ts 

a satisfactory bow. This could be of woud, 
Int steel is more powerful and much more 
salisfactory in every way except that of 
falviontion. Por the weapon te be eon- 
Verient gnd Indy the 

law itself cuonnet 

be very long, or it 

woul le impractical 

in (he woods, Many 

oll steel-bowed crass- 

hows fad hows averie- 

ing some 30 inches 


hee «This seemed a 
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coovenient lenath. aud 
was fist the length of 
the second feat 
Mace TO Ford 


spring, which was used 


of a 
front 


for the jnitial 
experiment, A 
new feaf costs 
very little, ond 
it seemed wiser 


fo nse it than 
an omtd one, 
sinee we 


wished to bend 

it fee ther erpypres- 

site direction 

and a secomfliand leaf might have devel 
oped some weakness, The emis of the leaf 
were shaped as shown by geinding one fil- 
ing. A high-speed steed hacksaw blade will 
cit the leaf however, and save some of the 
time | wasted in grinding. As I remember, 
this bow pulled some 180 pounds when 
drawn 6 inches, This did not give as neck 
power as | wanted, so part of another 
leaf 1646" long was added to reinforce 
the first one, bringing the pull up to 21S 
pounds when drawn 6 inches. Most Ford 
leaves have a hole in the middle, so it 
seemed wise to reinforce the center with 
a 4° strip af 84% 5 185” steel, held by two 
yokes. ‘These yokes were also used to 
fasten the bow Lo the stock, (Pig. 3.) 


The bow still lacked velocity, so the 
pull was extended (o 7 inches by adding 
an extension lo the stock. "This brought 
the pull up to about 280 pounds, which was 
all that 1 could manage without resorting 
to mechanical means for cocking. ‘There 
is shown a curve of fension versus length 
of poll for this bow. T have bent the bow 
ne much as S36" without fracture, but it 
will be noted thal beyond sone 7%” the 
increase iy power Falls off. “Pies, anc the 
additional chance of strainiug the steel 
unduly, point toward 9 maximum desir- 
able pull of about 7 inches. The old how 
takers tended toward § to 6 inches, but 
motlern stecl springs are probably a Jitthe 
better and a Hitle more evenly tempered 
than the old ones, so the extra pull is 
reasonabte. 

Various materiale for the string were 
experimented with, including one of piano 
wire, which, while theoretically very 
dtreng. snapped on te second shot. With 
the bow deserihed shove, the tension in 
the string when cocked 
is alwout S00 pounds, 
lant Tt umest he cansiel- 
enibly tom when the 
cots of the bow are 
sinldenty checked after 
dischae. You can see 
that Uhe string meet le 


arurrarl view oF cRrosspow 


very stont The one 
now in wee consists of 
44 strands of 18 thread 
(56 proud Lest) Asha 
way Cullyhunk fishing 
tine, well waxed and 
carefully lashed at eods 
and middle The 
photographs will givea goo: idea as to how 
the lashings ate applied. ‘The string is in 
one continwous length Iatd back and 
forth. All ends are given a couple of 
half hitches, then 9 few more tums, and 
the ends pulled under. ‘The center of (he 
string has two layers of lashing. panily 
for extra wear and also to bring the string 
at this point up to $4”, the bolt diameter, 
My next string will haye some seventy 
strands aud only a single lashing at the 
center, which, however, will have to be 
witebed and replaced at the frst sigus 
of wear 


a” 


The string should be about 16” to 4 
shorter than the distance between the 
nocks im onder to have initial tension. Tt 
could be formed over a couple of pegs 
the correct distance apart, but 1 made 
mine in place on the bow Gwhich was held 
slightly bent) in order to make sure that 
the sepamite strands lay in the nocks 
evenly; whieh, however, is prohably an 
unnecessary refinement. Hf the string fs 
loo short, you are owt of luck, but if 
Sightly too long « couple of pieces of 
leather will build up the nocks, as well 
as furnish a cushion for the string. The 
leather should be wet thorunghiy, and al- 
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lowed fo dry with the string in place. 
This vill mould it to the exact shape of 
the nocks. My present string has been 
used considerably but does not yet show 
any signs of wear® 

When strung, the bowstring should be 
ahout $4” farther from the center of the 
bow than was a line between the two 


of the inside (the lashing. 1 1 probabl: 
teplace this string with one : of ks 4 
¥ of sulfichent turns to give a 


sa 
diameter of just under p§ inch, 


nocks of the 
bow before 
stringing. This 
furnishes a cer- 
lain amount 
of necessary 
initial tension, 


both in the 
string and in 
the bow. 

A bow of 


this strength can be strung and unstrung 
by removing the short leaf and the yokes, 
clamping one end in a vise and pulling on 
the other end. In a heavy bow it is nec- 
essary to use what was called a “bastard 
string.” This was a second string tem- 
poraniy fastened to the bow ends just 
inside the nocks, by clamps or lash- 
ing. When this second string was pulled 
back (to the mut by whatever cock- 
ing method was used, the bow was bent 
sufficiently lo allow the regular string to 
be slipped onto the nocks, The bastard 


(LEFT) COCKING LEVER IN POSiTION, (RIGHT) BOW COCKED, sHOW- 
ING BASE OF BOLT OW STRING 
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string was then gradually released and re- 
moved, Jeaving the regulac string in place. 
Unlike the longbow, which must be un- 
strung when not in use, the steel-bowed 
crossbow may be left strung indefinitely. 
Tt can also be kept cocked for hours with- 
out loss of power. 

The stock must be strong ond solid, 
and it is best made of bard wood. I used 
a 134” maple plank, leaving it the full 
thickness, and about as deep for the whole 
fore part. Not realizing at the time the 
fact that initial clevation was required, | 
gave the stock too much drop. My next 
bow will have 9 stock with no drop at all 
or even a slight negative drop at heel 

The present stock has the following di- 
mensions: 


The front end of the stock should be 
ent ato slight angle to cant the ends of 
the Low upward, thus reducing the pres- 
sure of the spring down against the stock. 

Aslope of 1 to L0scems 
about right The 
bow must be fastened 
solidly against the end 
of the stock. T us 
two 35" x M4" stray 
holted to the yokes and 
to the stock. Needless 
to say the bow should 
hevat right angles with 
the line of the stock, 
and should lie level 
when the crossbow is 
lield at the shoulder 
The ends of the how 
sheul) be eqiidictant 
from the center of the 
stock. or the force on 
the etring will be un- 
holunced eousing ir 
regular flight, 

The Jock opened 
up all sorts of in 
teresting possibilities 
since 1 had no idea as 
to how the old locks 


were Indlt: moreover, | wanted a short, 
light trigger pull The cut stows the de- 
sign finally arrived at, drawn Lo scale, The 
nut, so cailed, was turned from lass red, 
and rotates on a "4" machine holt, Ot is 
1%” in diameter, 4” thick, with the 
groove bel ween [he flanges a little less than 
3g” wide to fit the lose of the bolt, 
lt would have been wiser lo make 
the two flanges a little thicker. say 
14") but this woukl have meant 


LOCK WITH SET 
TRIGGER 


that the wood at the sides of the 
nut slot woul be pretty thin, It 
would be better another tine to 
use a plank about 2” thick to al- 
low for a wider nut 

The eecking mutch is a seal 
plate of stecl, set into a slot at an 
aigle as shown, and soldered. 
The forwant end of the sear, 
where it bears against this plate, 
is polish! The incline of the 
plite tends to force the ent of 
the sear out, which, however, is 
held in place by the second sear 
al the rear end When the second 
sear is ceberser! the main sect looges 
flown allowing the aut lo revelve 
aud colease the string. “The main 
sear is made of 56” equate cold. 
tolled steel, and a small strip of 
hardened steel is tiveted to the 
tear end for the second sear to 
bear against. Two litthe side ex- 
tensions keey it lined up with the 
secon sear, The second sear is 
mole from t.” 


8 


Pourros of Putt 


tool steel, hardenrd, 
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‘(2Ss-a&656 6 78 9 
IncHes Draw 
CURVE OF TENSION VS. LENGTH OF PULL 


The F 
pins should he made of drill-rod, 3/16" 
for the main sear plu and about [4% for 
the others. The trigger and connecting rod 
cae be anything you 
wish, as there is not 
stremth ree 
quired = “This type 
of lik is quite 
singie ton make, and 
there are no yurlic- 
uler pitfalls, 1 yeu 
art into ditleultis, 
try aesermblay ott 
the purts on ane 
side of the stork 
after driving Che 
pins only portly 
heme. "Chis will bet 
you see how the 
pats wok while 
betd in their exvet 
relative positions. ‘This lock holds per- 
fectly a pull of some 200 poonds, and yet 
is released by a trigger pull of about 6 
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pounds, At first L bad a stop on the nut rset St 

ngpeetees att xe 2 wor fro or Stan 

Bs iia its rotating eet than was nec dhe Cross Sectioty 
essary, but dhe foree was stich that port ac or Not 


of the stock started to split. so the nut 
was left free to re nut, and rests on the 
velve, and must be string. A small spring 
set at the cocking and plunges prevent 
position by hand. iis falling ont when 
The base of the pointed downwards, 
bolt Hes between the (Pig. 7.) 
two flanges of the There is no arrow 
groove, Int a Voshaped piece of steet held 
by the ringbolt forms a forward rest fur 
the bolt (nat showtt in the photagraphs). 


DETAIL OF LOCK MECHANISM 


‘The bolts used in the old cross- 

lows were of woud, some 12” long 

and about £4" in diameter, They 

had a metat head, ane feathers or 

thin wooden vanes at the rear. 

They probably weighed from ? to 

284 ounces on the average The 

later, sporting bows shot a bolt 

which was really a short arrow. 

The weight of the bol must be ad- 

justed to the how in order to se- 

cure best resulta, This weight 

rust be found by experiment. My 

bolis are t2” long by 36” diam- 

clor, JV have made them of pine 

dowel, birch dowel, and brass tub- 

ing, and of various weights from 

L5 to 3 ounces. At present Tam 

inclined to believe that a 12” birch 

dowel with Owe feathers about 3” 

long by 36” wide, and sufficient 

head to bring the weight lo about 

t'4 ounces, is the best combina- 

tion. Bolts made of brass tubing 

with a short piece of dowel in the 

rear end Lo carry the feathers, and 

weighing some 2 ounces, have 

greater penetration and apparent 

energy, but they are driven with 

less velocity: by my bow, and do not have 

as flat a Leajectory as do the lighter ones. 
For target work the metal heads of the 

bolle are slightly roweded, while for small 

game it is well to 

have an enlarged tip, 

such as a 34” boll. 

A large blunt head 

has the added ad- 

vanlage of quickly 

arresting the pene- 

tration of the bolt 

in the ground, a 

greal source of fost 

bolis. Tt is quite 

wncauny how a 12” 

bok can hide itself 

completely in the 

smoothest lawn 

Should you decide 

to try for a deer you must use 2 hunting 


broad-head point, as developed by Dr. 
Pope. ‘This is a barb-shaped blade cut 
from 1/32" or 1/16” stecl, sharpened on 
both edges. One such arrow is shown in 
the cut of the complete crosshow. A short 
fength of 44” brass tubing can be flattened 
and slit for part of its length and the blade 
fastened in the slit by riveting and solder- 
ing, the round yrrt of the tube forming 
a socket for the shaft. Dr. Pope used 
blades 3 inches Jong by 154 inches wide at 
the barh. 

The blunt pointed 14” 2-ounce arrows 
will go through a 56” pine board, and 
often through a 34” one. At 20 yards 
the steel broad-head arrows will put the 
point through a 1 hard pine board. ‘Phe 
1t4-ounce belts have somewhat less pene- 
tration but a flatter trajectory. Shot 
straight wpward it is 10 seconds before 
my bolis retum to eneth, Theoretically 
{itis means a vertical fight of some 400 
feet antl a velocity of about 1) fs. 

Dr, Pope said that a heavy- hunting long- 
liow (65 prournls) gave 150 (-s, velocity 
to a light arrow, and could send it into 
the air for 8 seconds, Loo measared height 
of 350 fect. From this it would Jovk as 
if my crosshow were about the same in 
rower as a heayvy-huuling luaghow. 


FIRE CRACKERS THAT POP TWICE— 
HOW THEY ARE MADE. 


Im China there is a fire cracker which 
pops twice and which is a source of won- 
derful amusement to the littl Chinese 
boys. It is called the "Twice Sounding” 
cracker. Tt has two chambers separated 
by a plug of clay through which runs a 
connecting fuse, There is also a fuse ex- 
tending from the powder in the kaver 
clamber through the <ile of the cracker. 
When the eragker is to be fired it is set on 
cud and the fuse is lighted The powder 
exploding in the chamber, throws the 
cracker upward, and while it is yet high 


Shooting a t?4-ounce bolt with a 280 
pound, 634” pull requires a Jittle over 
one degree elevation for 25 yards, This 
means a drop of some 18 inches at this 
range, ond an initial selocity in the neigh- 
bothood of 200 f..s At $0 yards the cle- 
vation is 324 degrees, and Ure Une of flight 
approxiinately a second. A standard 28” 
longhow arrow weighing 1)% ounces has 
been driven 95 yards by my crossbow with 
an clevation of 11 tegrecs. The extreme 
range is probably from 200 to 250 yards, 
hut I cannot say definitely, A range such 
as this is about all that can be expected 
from a Hight to medium weight crossbow, 

In some modem crossbows the base of 
the bolt. is struck by Ube string, but I be- 
lieve that the bolt should rest smugly 
against the siting before release in order 
to secure the greatest efficiency. The ar- 
rangement of a grooved nut to allow the 
holt to rest against the string was used 
in all the ok) crosshows, with the excep: 
tion of some of the later light-target bows. 

A crossbow should never be fired with- 
ont a liolt on the string, 11 would be 
very apt to break the bow ar the string, 
or both. 


in the air the second charge is exploded 
by fire from the fuse extending throng 
the plug hetween the two chambers, In 
their manufacture the clay is first tampered 
in with a punch to form the separating 
plug. The lower chamber is then loaded 
with powder and closed by turmng ever 
the paper at the end. The tipper chamber 
ig loaded and closed with clay, A hale i 
punched in the side of the lower chamber 
with an awl and the fuse inserted 
through this opening. 


————— 
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trigger being cul. Run in the are 
row and hand grooves, using suit- 
able shaper cutters. Then, shape 
all the edges 1% in. round, stopping 
about 1 in. from the release Pole 
as indicated in Figs. 6 and 8. 

All working: parts of the action 
are made from plastic. Dimen- - 
sions given will provide suflicient 
strength for bows up to 60 Tbs. 
drawing weight. Over this weight, 
the release plates showld be *iy-in. 
plastic and the trigger should be 
made from “fe-in. metal, After 
filting the release plates, the top 
of the stock is sanded down to 
about the dotted Jine shown in ,‘ 


lever 
is required when bow pulls 
ever 100 pownds, Bows 
thet pull less then this 
weight can be set by hand 


section —!*) 
, 24° 


xs 


ARROW! GROOVE 4K, 
STOP SHAPER CUT 


hp AFTER FY 
- RELEASE PLATE 


RELEASE 
PLATE, §R" 
MHASIIC 


YS BW. Pint 
= 44" DC SPRING 


wee oO 


1 \ (GER 
SECTION, AT TRIG! as 
Fn LEASE, PLASTIC 


Se 
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f K Fa 
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Wood bou is 54 inches long, made from 


lomonwood. Approximate sec- 
tion for 40, 60 and 80-Ib, bows are given in table 
below. Bow is strengthened at center by steel sleeve 


32x 3" STOVE BOLT 


LEMONWOOD BOW 
STAVE 56” LONG 
STRING—-10 THREADS 
(6-CORD FLAX) 


DIMENSIONS Cf 54” LEMONWOOD BOWS 
AD Lbs, 69 Lbs, 80 Lbs. 


wiltlwifyr 


Tig. 9. Fig. 10 shows the 
operation. The sharp 
edges are then faired into 
the shaper cuts. Be care- 
ful in fitting the release 
plates so that screws will not interfere with this sanding 
and rounding operation, in other words, keep the two top 
serews low. The plastic trigger has a small lug on the 
underside near the upper end to fit inside the trigger 
spring, as can be seen in Fig. 9, 

The wood bow: ‘The bow is made of lemonwood to the 
approximate sections given in the table. The 60-Ib, pull- 
ingt weight is recommended. The 80-lb. bow is very close 
to the maximum stress which can be imposed on lemon- 
wood in this length of bow. Shaping of the bow follows 
standard practice, flat on the front, round on the belly, 
A seetion 2 in. long at the center is made full round by 
adding a filler block, as shown in Fig. 14, this section being 
enclosed in a steel tube. ‘The completed baw is filted 
through the hole at the front of the slock and is fastened 
with a “a-in. belt as shown in Figs. 11, 12,13 and 15, Note 
in Fig, 13, that the bew is tilted slightly so that the string 
when pulled back comes to about the top of the string 
release. Hf desired, the bow can be made by trimming 
down a regular 6-ft. bow of about 30 Ibs. drawing weight. 
When this is shortened and the ends trimmed down a 
little, it will pull about 60 Ibs. al 21l-in. draw. Equally 
practical, a flat bow can be used inslead of the stacked 
type shown, mounting the bow in a notch cut at the end 
of the stock, In any case, the bow must be worked care- 
fully aud broken in gradually, lugging a little on the string 
and then releasing until (he full draw is obtained. 

The steel how: The steel bow, Fig. 1, dees not have the 
silky, smooth shooting action of a good wood bow, and 
pound for pound the wood bow will outshoot it, Against 
this, the steel bow offers compactness and power, and, all 


te FOR BOWS 
TO 60 (8S, kt 

%” TOR BOWS a 

OVER 60 LBS. 
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8" IF CENTER 1S 14 
Ue" IF CENTER 1S 1° OR Via? 


FILE HOCK 
TO TAKE 
STRING 


The the fy is compact and 

powerful. Motal is 

obtained from a light automobile spring, 

which is sowed with high-speed steel hack- 
suw blade to the shape shown ebove 


2 *S}) >4 


Initiol 
Set 


wv Threads to Hold 


Spring to 
Releute 


things considered, makes 
much the better cross- 
bow. The spring stock 
ean be obtained from a 
light automobile leaf spring. It will cost 
you two high-speed steel hacksaw blades 
fo saw il to shape, Fig. 19. If the spring is 
a little wider than needed, il is a gawd idea 
to Jeave the extra metal intact at the cen- 
ter, as shown in Fig. 16. The bow tips are 
cul from sheet plastic, riveted in place and 
filed to take the string. The steel bow will 
have an initial fixed set of about 2-in. de- 
flection, and should be braced at 344-5». 
deflection as shown in Fig. 16, The table, 
Fig 20, shows approximately what leaf- 
spring steel will pull in pounds at 1114-in. 
draw. A 100 to 160-Ib. bow is recommend- 
ed. Extremely heavy bows over 300 Tbs. 
drawing weight make nice exhibition 
pieces for flight or penetration shooting, 
but are no fun to shoot as you seldom re- 
trieve the arrow intact if at all. It is prac- 


fe 1%" Wide 115" Wide 
_ 42 lbs. A\2| 52 ths. 42) 63 > 


tical, however, to make two or three bows 
of different weights, all interchangeable 
on the sume stock. 

Bow strings: Bow strings for wood bows 
ean he purchased or made from 6-cord flax 


thread, This kind of thread is used in 
stitching machines by shoemakers, Twelve 
threads will hold wood bows to 80 Ibs., the 
Joop at the end being made by turning the 
whole string back on itself. The string for 
a 23-in. steel bow is made on a simple 
wooden form, as shown in Figs, 17 and 18. 
In this case, the string is divided info equal 
parts to make the loops. Both loops and x 
distunce of 4 in. at center are wrapped, and 
the completed string is waxed with bees- 
wax. The string can be shortened hy giv- 
ing it several twists before fitting to the 
bow. The triangular-boxed figures in table 
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“_ 
[ stOcK, mi x 28%" wl 
WALNUT 


RELEASE PLATE - 
per ~ 


tiie) 


a 
CARRIAGE ~ 
Bour 


ie? ¢ 


Fig. 20 ave the number of threads of 6-cord 
flax required to hold a bow of the drawing 
weight indicated. Stepping om the center 
of the bow while the ends are supported 
on wood blocks will bend the bow enough 
to permit slipping the sleing in place, 
Stock for steel bow: Deesuse of the 
heavier drawing weight, the stock for a 
steel bow must be made from walnut or 
other hard, strong wood, The stock should 
be Inid out full-size, Figs. 21 and 24, then 
transferred to weed, eul oul, and then ma- 
chined in much the ssaae manner as the 
wood-how stock already described, An ad- 
dition is the metal track on each side of 
forearm, Fig. 22. 'This originally was to 
protect the wood from the rubbing action 
of a metal bow string. The metal string 
(G-strand, 19-wire flexible cable Sfe-in, 
dia.) did not stand up under actual shoot- 
ing anc was discarded for the flax thread, 
The track, however, is worthwhile protec- 


; = 
Vor Xa" 
WASHER 


pe 


ORTISE 
AR 
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should be made from wel- 
nut or other hardwood. 


The bow ts housed in a notch cut in forward end, All ports 
of the action must be metol and carefully made and fitted 
to they will withstand the strong pressure of the steel bow 


tion even with the flax string, although not 
essential. All parts of the action are metal, 
steel for the release, Fig. 23, and trigger, 
and aluminum or brass for release tes 
and string track. The bow is housed in a 
notch eul in the end of the stock, and is 
held by means of three locating pins and 
a bolt, as shown in Fig. 25. The carriage 
bolt is ground rotund under the head, which 
is sawed to form a screwdriver slot. 
release pin is %4-in. diameter, slotted on 
one end for a screwdriver and threaded on 
olher end to fit a tapped hole in the release 
plate, All metal parts are of ample strength 
or bows up to 400 Ibs. drawing weight. 
Follow the release and trigger design 
closely; these parts are nicely balanced to 
provide posilive holding while retaining a 
light trigger pull, 

Arrows: Arrows for both bows are Ma- 
in. bireh dowel. Vanes are plastic, celluloid 
or metal, glued in grooves cut in the shaft. 
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Blectrical Vrimmer Shapes Arr ow Feathers 
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isi 8 


hy 


Popular deena June 1938 in this piece held the resistance wire aud 
An topotlont paint i prnenteieg: sgecel vee commented to posts at (he rear of the 

uvrews bs aceurate brimming of the fesath- hos. Clearance hetween the shaft and the 

ers, Witell is offen negleeted beenuse buck closest points of the wire should be about 

of experionee or proper toeld makes the le in, Operating: temperature of the wire 

jel diliewt, The electric Lrinminr shewn nest not be tow het or ne pane Using a 

tlio cartes: cengore to ele the jole ina G-voll transformer, a No. 22 Gert sil 
professional maanicn, “Vhs ftanier consists ver wire belween Zhe and 3 in. long will 


ofa harewoedl baw carry bigs teeteheed stipe 
ports ie owhiele (he carve is bivtel su thet 
Choe Cer tlieroed ard vou bee peeetee) onlin o 


give oxeellunt resulis. ‘The wird oust be 
aleest white het, otherwise the Feathers 


: i wii merely melt and gum the wire, 
Lek wesistimee wine shigged fe tee erred 


eentour. The hive is 5 by 24 fa, prt the Tin Cans Threaded on ‘faut Wire 
toshle dimensions of the Doalihe cmd are Serve as Rifle Targets 


ay 


te ly T by 2a, This allows the Call, we- 
ert Peathens peeni to tire and Pall, snd alse 
dlhaves erostings the entire painted) port of 

} ! pay 
thee gave witheut fea of spices he “s Ay - 


seebod ves Ter (eee Drees eernelss cnet dep Plies opepeprenr t 


Inexpensive rifle tiegets can be provided 
Ly shoply steinging a number of tin cans 


giews cee he Ft rheep aed iie the Tavcdh steer 
cnt straight, ‘his pertoits ome sithe of the 
5) verdless af ify clameter, tebe a 
eorstont dishinee Prone He Cetra tig wire 
We Wie Devete al that dese, ce) die Jit, see 
fier bs eet oomt atil a phew of dibes the 
sone sive by surbeetiterted. ‘Miike toe latinggect at 
theo Irottors so Unset it aay dee clreapieel ter a 


Perey 


leoviverttal position or left straight arp evel 
of Uke way when nol in use. Binding pasts 


on a wite streteled tautly between & eou- 
ple of posts er trees, IT the car are at- 
jached so that they are balaitert, they will 
spin when hit from a suitable distance, 
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Now start to form the feeth by mating a row 


into qood gun tools, For o bottoming tocl, se- the bottom of the gouged-out slot in a rifle of shallow sow slots, obout in. gt 
lect on U-shape wrench for hollowshead bolts stock—first hoot the longer log and bend it on the surface of the short log of the too! 


csc "04.2" FINE GUN TOOLS 


SEPTEMBER, 1933 
HE quiet, luonky eraftsman who 
does restocking work for a large 


Old files, drills, wrenches con be fronsformod In mobing the bottoming tool—ysed to smocth 


assortment of tools for working on both 
wood and metal In many cases, by 


until you find a suitable plece af steel. 


Midwestern arms dealer was ahow- 

ing te his shop, The part of it 
(bat caught my eves was his work 
hench, and the battalion of odddooking 
hand tools Ubal marched, single file, 
along the hack of the work srea, 

“Quite a collection of toals you have 
there,” T remarked, 

“Yes,” he agreed. “Just about every 
kind of chisel, gouge, and checkering 
fool T need- until the next tricks job 
pops up.” 

“Must have cast you a fot of dough,” 

“Oh, net much, These things are 
made from scrap stuff, chiefly ofd files.” 

“You mean all of them?” There must 
have been a hundred tools in all, 

“Mostly. That's usually the only way 
ty gel a special tool when you nee! it, 
There's nothing dificult about making 
such things. Take Lhix checkering Lool, 
for example, Lt made it from a worn. 
out triangular file in about 320 minutes, 
stuck it into a file handle, and have 
been using It for three or four years. 
Most gunsmiths amd resteckers make 
many of their own tools,” 

I examined the collection more close- 
ly, and marveled at the workmanship. 
Each of the tools looked as if it had 
come front a factory—was, in fact, even 
Tiere carefully made and finished than 
many o fretory-made Lool I have seen. 

The restocking artist, further con- 
versation revealed, is comvineed that 
any craflaman who is capable of heat- 
ing stove) to redness, and whe ean wield a 
hammer and file with rensonable skill, 
can make his own special loots for tink- 
ering with guns, It's a faseinating hob- 
by in itself, anit excellent relaxation 
from tore serious futies, this tool mak- 
ing; and with present-day war restric- 
tons and scarcities, it often is the only 
way to acquire a much-needed piece of 
equipment. A few ounves of scrap steel 
will provide a gun tinkerer with a good 


making his own tools from scrap, the 
erafisman can release manufactared 
items for more important duties. 

There is virtually no limit to the types 
of small hand tools that van be fash- 
fonml from serap steel with Httle mare 
than a hammer, an anvil, and one or 
two files, A power or hand-driven 
grinding wheel is handy, but net essen- 
tind, Some menns of heating steel to 
realness ig necessary. A blowtorch, 2 
gas burner, or even a bed of coals in a 
wood or coal stove will do, 

The kind of steel used is lool steel, 
which mens that it contains enough 
carbon lo cause it to harden when 
heated to redness and plunged into oll 
we water, The wise eraflaman never 
throws away a worn-out file, for the 
high-carbon steel from which the file ie 
made can be reworked into some useful 
tool, Old twist drilis and auger bits are 
uimiost as usefyl, though not vsually sa 
plentiful in the shop 4s files. Other 
serap sources of lool steel include plane 
vits, broken chisels, wrenches, screw 
urivers, heavy springs isuch as those 
used on automobile starters), and ran- 
dom lengths of drill red, Bolts, nails, 
and other articles made from ecold- 
rolled or similar steel cannot be used 
for edged tools because they will not 
harden when heated and quenched. 


ee you ure hellowing out a 
stock blank so ft will acconumeadate 
the netion of a rifle, With chisels and 
gZotiges you've excavated a rather deep 
hole in the blank, aml are trying to 
simoeth the boltom reasonably well, You 
find this difficult to do with ordinary 
tools; but if you have a bottoming tool 
the job becomes a cinch. The process 
of making such « Cool ig similar to that 
followed in making practically all the 
other tools you will need, 

First, dig around iu your junk bex 


The tool shown in the photos was made 
fromm an L-shape wrench of square cross 
section, which originally was intended 
for lise With hollow-head bolts, Tt meas- 
ures '; inch on a side, A square file or 
rasp of sittilar dimensions, or a round 
file of slightly greater diameter, could 
have been used equally well. 


HON you tind a piece of steel that 

looks O.K,, test it to see if it will 
harden. Experienced handlers of steels 
can do this by touching the piece againat 
an abrasive wheel traveling at normal 
speed. A generous shower of britliant, | 
much-branched sparks indicates a high- 
carbon steel. A better way for the tyro 
is lo use a fie, Tf the piece is already 
hardencd, the file will slide ove; the 
metal without “bithig.” If the file doos 
cut Inte the steel readily, heat the plece 
until It is a moderately bright cherry 
red, then plunge lt quickly into water or 
oil (about three parts linseed of] to one 
part autemobite engine oil). Try the 
file again, If the steel is still easily 
filed, it is not suitable for tool making. 
Tf the file doesn’t bite into the steel, the 
piece is O.K, Of course, if you are go- 
ing to use on old file, you won't have to 
innke m test, for all file steels are ca- 
pahle of being hardened and Lempered. 

If you start with a file, or have hard- 
ened a piece of steel to test it, you have 
to anneal (soften) it before attempting 
to eut, file, or olberwise work it. To do 
this, heat the pleee to & uniformly dull 
red, then lel it cool slowly. If yuu use 
a conl or wood fire, bury the plece in 
“ashes while H cools. After Lhis treat- 
ment, you can saw, file, turn, or drill 
the steel easily. 

The L-shape wrench had to be bent 
to the shape indicated, and the end of 
the shorter portion of the L eut off. A 
smali hacksaw did the cutling: a cold 
chisel could have been used instead. To 


bi vx te 


Shope tho teoth with @ triengular file, giv. 
ing the front surface of each tooth o back 
ward roke, [Seo sketch 5-0, on next poge.} 


WALTER E. BURTON 


ninke Ube herd in Lhe longer section, the 
aleel was heated lo redness, and the 
Trembling, wran done will me heutnaer ont 
anvil, as shown, Instend of a regulation 
anvil, an old fintiron, section ef a ear 
rail, or any similar chunk of fron may 
be used, 

Next the teeth were cut, Firat, a row 
of shallow saw slots, spaced about % 
inch aprrt, was made on Lhe stirface of 
the leg Uint was to become the head of 
the bottoming tool, Then, with « trian- 
gular file, the teeth were forme, As 
seen from the side, these leelh resem- 
bie those on a saw. A slightly back« 
wnrd rie of the front surface of exch 
tooth produces a somewhat smoother 
cutting action because it prevents the 
tooth from digging into the wrod ex- 
cesaively, (See sketch on next page, 
Nos, 1 wad 2, for variations.) 

You muy fit the handle after the Leeth 
are formed, or walt until the outling end 
of the tool has been hardened and tem- 
pered, ‘The handle Hlustrated wag one 
inteniled originally for use on a file; 
you used to be able to buy them at any 
dine store, but (he war apparently has 
Slrangled the supply. Making such 1 
hanile is eusy, even without a wood 


THE POOR MAN'S JAMES BOND Vol. 5 


14 


Aller filing, teeth are evened by rubbing on 
on oilstone, A final bit of filing may be in 
order, to sharpon feoth that were too long 


The bottoming tool, equipped with a wood 
handls, in use, Such foolk may be shaped 


oul or for smoothin 
file or drill rod on 


lathe. A plece of bruomstick makes an 
excellent handle when properly shaped. 
A Wood rasp, sharp knife, sandpaper, 
and perbaps some scrapers (niacde hy 
eulting acrap winlow ginss into 2-inch 
squares) are used in shaping hamdles, 
A ferrule around the tool end of the 
handle will disentirage splitting. Ttimay 
he made from a short length of pipe or 
tubing, or can be severnl Lurns of mod- 
erntely heavy wire, the enda of which 
mre secured in some convenient way. 


ORE a hole slightly smatier than the 
shank of the tool, and drive Lhe 
handle into posilion while the tool is 
held in a vise. In the case of tools that 
are stenight or nearly eo, all you have 
to do is to rest the ends on a block of 


Te moko @ chechering tool, either for bay- 
grooves, first heat a 
bend it meor the tip 


To horden the Anished tool, heat to rodnes: 


end dip it in oll or brine; then feomper it 
by reheating and quench in water, os above 


For polishing, use abrasive cloth, This 
tool, for laying out chockering grooves, 
was made from a worn-out triangular file 


Use serop walmut to fost out your newly 
made checkering teol—and to develop 


shill—before o@ blonk 


wood while you drive Uie handle home, 

‘To harden the culling end of # bet- 
toming or other tool, heat it swntil it 
hecomes an uniform cherry red. Plunge 
it inte an off bath or into strong salt 
Water, Many toolmakers prefer oll for 
hardening because it is less likely to 
enuse cracking of the steel, ‘The mix- 
ture of Haseed and engine of) already 
mentioned is suitable for practically all 
earbon steels you will encounter. After 
immersing the steel, keep it moving for 
severn! seconds, to insure uniform cool- 
ing. Use nt least 2 quart of ofl or water. 

After the steel has conled, polish a 
portion of the hardened area until it 
shows a bright surface. Then heat the 
stee! again, but very slowly this time, 
Soon you will observe a change on the 


tochling stock 


THE POOR MAN'S JAMES BOND Vol, 5 


polished surtace, It Will show a Right 
yellowish tinge, ‘This changes rather 
quickly to bronze, and then, If vou con- 
tinne heating, will exhibit In suceession 
f considerable range of colors, including 
brown, Jight blue, and dark blue. Por 
most woodworking tools, the place to 
stop ta at the reddish-brown point. ‘This 
is just beyond the dark-yetlow or straw- 
colored perio! in the ateel’s eolor-chang- 
ing cycle, When the polished surface 
becomes nm restliah 
brown—ustally dba 
paying a nprotled ef- 
feet—ptunge the tool 
quickly inte ootd wa- 
ler. Polist the dis- 
eolored areas of Lhe 
fool with fine abra- 
sive cloth or paper, 
and jit in ready to 
use, 


EMAEMUEK, in 

tenipering Louls, 
that the more you 
heat the steet after 
hardening, the sufter 
it becomes, If you 
want considerable 
hardness, beat lhe 
tool in tempering ti 
lil w light yettow 
color Sppenrs, thett 
queuch in water. 
‘Tools sueh as scorew- 
drivers, in whieh tow 
tith borriness srl 
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tang, and other parts of a tool. Final 
ly, polish out at least the more unsight- 
ly tool marks with abrasive cleth or 
paper. 

Many carving tools for wood have 
curved culling cdges, That is, the edge 
of the tool, when pressed against a sur 
face, makes an are, a “U," of some sit- 
flac form, ‘Toots that heve V-shape cut- 
Ling elges are useful too, To form stich 
shapes, first bend tho metal while forg- 


Business ends of homemade gun tools, Left to right: beat-file smoothing tool for chechor- 
ing, chechering layout tool, iworow checkering tool, carving gouge, ond boltaming tool 
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teeth somewhat like those on a saw, and 
in cross aeclion (sketch 4-A) has a 
V-shape bottom whose angle is approxi- 
analely 60 degrees. ‘The second tool is 
siroitar, but has two (sometimes more) 
rows of tecth, The angle between the 
rows, likewise 69 degrees, is sharp 
(4-18). 

For Mnglish-type checkering, in which 
the dimmetida have tint Lops, the eross- 
fectlomu shape is as shown in 4-0. 

Tu make cilher of 
these tools, slart 
with an old Lefange- 
tar, round, or square 
file, or a piece of 
drill red. Grind oF 
tie a Mat surface 
where the teeth po, 
nod shape the head 
a8 shown, Al a point 
just behind the head, 
make « berm wo the 
ladic oan le hell 
at a confortable mn- 
gle while the head in 
being pushed over 
the woe, Porm the 
OO degree angle or 
anples by Ming, aml 
tinally cut the teeth 
by making netehes 
or grooves a8 sliawn 
in sketch 5. he 
teeth are spnoed 
about 1/16 inch 
wupart, Usually by 
Riving the fronla of 


commequent = briltte- 
ness bs tnedesionble, 
shoul be heated un- 
CH at eather clark por 
ple color appears. 
That, in general, 
is the wuy to make 
a useful tool from a 
piece of scrap, Here 
ure some other tools 
that the jun tinker+ 
ee will find vwseful: 


Carving chisels amd 
gouges, and wood 
chisels of varlows 
shopes ane site 

Old files ancl teil 
bits provide excellent 
fmoateriaf it td easy 
to unmtwist a Lwiot 
ditt after heating 
it to retieus, Clary 
its shank In a vine 
wd grap the point 
with pliers oor a 
wrench. Stralehten 
the Mutes with & 
twisting motlon, 

Cutting ends are usually formed 
roughly by forging, Neat the metal to 
a fairly bright red, then stape IL by 
twnmering., Te sure ty hummer in 
more than one direction, ‘That is, a9 
you thin down the er! of a plece of steel 
into the semblatice of a blade, Utrn the 
piece on edge and barmner the edges 
tho, ‘This compacts the metal uniform 
ly. Do not hammer steet too long after 
the redness disappears with eooling, or 
you may cause cracking. Finish shap- 
ingy Uhe etitting end by fling or grinding, 
or beth Likewise shope the shank, 
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4. Cross sections of <hockasi 
({C—how not fo sharpen touth! 
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TOOL FOR Seog nuesG 
DARHEL BECESGES 


HOMO BASH SECTION 
ANNEAL, OAS, CLE AND 
Disk Seton Cen 


1 ond 2, Deltoming tool, with fowr vorietics of teeth. 3, For smoothing barrel recesses, 
layout bool, §. Chockering Iuyaut fools, side view. 
6, Detail of carving-tocl esyembly, 7, Smoothing tool 


ing, by vesting iL on a curved support, 
‘Then work out the final shupe by fling 
taut perhaps grinding. 

Cheekoring tools: 

Cheelering, usually in the form of a 
collection of small, rateed dinnends 
covering the surface of the pristal grip 
and fore-end of an stock, hing two pur- 
pares, One is to provide & nonstipping 
surface, The other fs to improve Lhe 
appearance of the stock, For the cheok- 
ering the average craftsman will do, 
three tools are adequate, One of Lhese, 
used for making the starting or layout 
Hines of a design, bas a single row of 
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the teeth x slight 
beckward rake (ag 
shown in 5-8), a 
sineother cutting ac- 
tion is obtained, If 
filed as in 5-C, here 
is a tendency for 
them to dig inte the 
wend, Also, by ehiork- 
ening the firat tooth 
or lwo, as in 6-D, a 
aimoether cut is prior 
daced, ‘The exact 
length aml shupe of 
the heat of such 
eheekering tools 
iy fil your pensaon- 
al tastes. 
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Ty thind cheeker- 

Ing tool (skeleh 
7) is made sluply by 
heating a triangular 
file and bending the 
tip slightly ao that 
one of the edges be- 
comes convex, ‘This 
permits the file te be con alung the 
krooves made by the other cheekering 
tools, fa smooth them. Use a file mons. 
wring about % inch on a face. After 
bending, reheat i and farden in oit or 
water. Tf the bem is made about % 
inch from the tip and 3 Ineh ts broken 
ot, the shape will be about right, if 
you cun obtain ne tke suitable for mal 
lng sneha smoothiag toel, try working 
down an old one and culling new teeth 
wilh a sharp chisel: il may prove to be 
easier Lhan you think! 

Other tools will occur to you as the 
need for them 
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arises. For tostance, you may need a 
special screw driver for working on 
a gun action. Try forging one from 
an old file. After hardening, heal it toa 
dark purple color to temper the steel, 
Sometimes an annenled file is about 
right for use as a screw driver without 
hardening or tempering. A screw driv- 
er that is too hard may damage the 
heads of screws, 

A useful tool for smoothing barrel re- 
cesses la shown In sketch 3, 

Still snother tool that you may need 
it one for cheekering metal butt plates, 
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or plates made of plastic or other ma- 
terial Usunlly such a tool takes the 
shape of a long file with two rows of 
teeth: it is, in fact, an elongated edition 
of the second type of cheekeoring tool al- 
ready described. For cutting the start- 
ing grooves, a trlangular Mle may be 
used. 

Carving tools and other "push type” 
Implements, eweh as a slender veining 
tool you might make from an old 
steaight-flute drill bit, are somewhat 
more rigid in their handles if a washer 
or other diak of motal is attached to 
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thelr shanks, ag In skelch @. The best 
way to attach such a disk t# by brazing 
or hard soldering, and its position ia such 
that, when the tool Is im piace in the 
handle, the handle end rests against the 
disk, 

You may have trouble deciding wheth- 
or it is more fun to make your own gun- 
amithing tools er to work with them. 
Anyway, the process often Is, these days, 
the only way to obtain a much-necded 
chisel, gouge, or checkering implement. 


NEGRO INSURRECTIONS 
Harper's Weekly, Jan. 10, 1857 


The following account of the negro insurrections at Dover, 
appears in a Kentucky paper: 

“Tuesday moming bwentto Dover, andanived there about two 
o'clock. The people had hang four negroes at LL o'clock that 
moming, and two more were then in town to be hung. | got to die 
place of execution in time to see the last one go off, Of the six dat 
were lung, three were preachers. They were all proved to be 
ringleaders. | learmed that the men at the forge were at work 
whipping the truth out of their negroes, sol rode out there thatnight, 
and was up with them all night. [ neverhad such feelings in my life. 
Tsawa listof negroes that ll been whipped, and was told what they 
all had stated, and then | heard the balance examined - some taking 
five and six hundred lashes before they would tell the tale; but when 
they did tell it, it was the same thatall the others had told, Some told 
the whole story without taking a fick. Those that were examined 
were not permitted losee these that were nut they were keptentirely 
sepanite, and a guard overeach. Oncol the negroesat the forge died 
from whipping that night, sever hours after the operation 

"the substance of their testimony was, that Chrisunas-eve 
night diey were all & rise. Old Tal, Amos, Auderson, Grey, and 
Ishimacl were to murder Parish, the manager, and his family, except 
his wife, and she in future was to be the wile ol Ishmael. They were 
to kill young Pepper next (brother of Judge Pepper), and other 
whites that might be about the place. They were then to meet the 
Mill negroes at the forks of the road, at Pidgit’s, near Long Creek, 
and were to make ajoint charge upon Dover; alter they had cleaned 
up Dover, and provided themselves with arms and wumunition, 
they were to scatter out over the country generally, Atte mill, the 
negrocs, or, rather, Bob Murrill, was to kill George Lewis first, then 
Henry Erwin, and then the bakinee intiscriminately, Lewis and 
Erwin whipped Bob Murnill to death. 

“At the old Dover fumace, Charles Napier was to kill brother 
George first: Mat [Hutson was tokill young Tom Buckingham next; 
and Bill Binirwas to kill Edwin, George’s son, aud Henry aad Willie 
Wynus, and then go to the mill. Brother George hung Charlie 
Napicrone day about 11 o'clock, and ict hin hang till nextday about 
1 o'¢lock « 26 hours. 

"DT have no doubt but that itis a universal thing all over the 
Southern States, and that every negro, fifteen years old, cither 
knows of itor is into it; and the most confidential house servants are 
the ones that are to be the most active in the destruction of their own 
families, ‘The negroes, every where they are examined, all agree 
thatthe men, women. and children are to be slain, anc that the young 
women are to be keptus wives for themselves, and a good many of 
them about Dover and the furnaces went so far as to select their 


future companions.” 
HORRIBLE MURDERS 


‘The examination of the negroes charged with the murderofthe 
Joyce family, has taken place at Louisville, Ky. Bill (one of the 
murderers), made a confession that he and Samuels’ George and 

‘Jack met, cach provided with a club, and went to Joyce's house late 
on Thursday night; that Jack opened the house, and George said he 
wanted to get two licks at him Cloyce’s brother); that George struck 
Joyce twice and Mes, Joyew once with a cluly; that Jack struck Mrs. 
Welch with a.club; that they then ransacked the house, and setiton 
fire under the bed, and scattered the fire in the bureau drawers. Mrs, 
Joyce and Mrs. Welch, who had been only stunned by the blows 
they had received, had crept out of the bed and were sitting before 
the fire-place, praying and moaning. The child, who was in bed with 
young Joyce, awoke when the fire commenced, and secing it said, 
“Jack, oh! what 4 peetty night.” The pegeoes then left, but after 
having proceeded 1 short distuice, George said it would not do to 
leave the women alive, as they might tell on them, and they then 
retunoce, and Jack struck Mrs, Welch witha meathatchet, and killed 
her, wnd then tossed Mrs, Joyce in the fire-place. The child was left 
in the bed and burned alive, “The hatehet belonged to Jack's master, 
and it was found there with blood and a particle of brain on it. Jack ~ 
mile a confession that neither he nor his brother George had any 
participation in the matter, but from what he had heard from one of 
the Bills, they had committed the deed, 

Atthe examination before the Justice, Mr. Joyce was called to 
the stand and answered a question. Ashe stepped from the stand he 
said, very loudly, “Twantall who are my fiends to comeon an take 
these negroes and burn them.” Almost instantaneously every man 
in the room was on his feet; from the passage between the benches 
on the east side the sounds of "Burn then” resounded, and some of 
those occupying the front tier of benches tied to jump over the 
railing to get hold of the negroes. Joyce attempted to rush toward 
the negroes, but was repulsed by Captiin Rosseau. The hammer of 
the Court could not be heard and the voices of the sheriff and his 
deputics were drowned. ‘The excitement was intense fora minute 
or two, and every one present participated in it, It was soon made 
evident. however, What the law-abiding citizens were far in the 
preponderance, and the tumult was quelled. The accused were 
commnitied for trial, 

CONVICTION OF ILUNTINGTON 
AND TUCKERMAN 

‘These vo culprits have been disposed of. In the case of the 
latter, Mr. Choate has filed a bill of exceptions; but the former has 
been sentenced to four years an tea months’ imprisonment, the 
utmost the kaw would allow. When he was informed that the 
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deputy-sherilf was waiting to lake him tw Sing Sing, he beard the 
iuunouncement with an air of indifference, and continued smoking 
his cigar, Ina few minutes he came down and stepped into the 
warden’s room, where he had a conversation with three or four of 
his friends. As he passed the grated door leading inte the outer 
passage he shook hands with three or four of the keepers, with 
whom he had become acquainted, aad haviey bid them a "yood-hy, 
boys!" as his firewell, he went into the street. He displayed great 
unconcers on leaving, aktalso on his arrival atthe prison. On the 
day after he ardved an officer rapped at his door and signified that 
his presence was desired in the physician'sapariment. wherehe was 
provided with the usual striped wardrobe, THe was then conducted 
10 the barber's shop and be submitted to the loss of his beard. ‘This 
occupied till 11 o'clock, am, and when the usual dinner-bour 
anived, be was ready (o join bis confivres in the dinning-room. 

It will be remembered that the Clerk of the Court asked 
Huntington, after Justice Capron had pronounced his sentence, the 
usual question if he had any mechinical wade, and was answered in 
Hhenegative. Itscems that he was formerly engaged, for three years, 
in the furniture business, somewhere in Ladson Street, and on the 
sleength of this he has been assigned to the cabinet shop ab the 
prison, under the contract of Mr. CL. Woodrall, Le is engaged in 
the simple operation of sawing and pining boards, His constitution 
is said to be much cun down, and his countenance looks care-worn 
and haggard, 
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Popular Mechanics June, 1902 
MAXE LEATHER NOVELTIES FROM HUMAN SEIN, 


Ghoulish Fad of the South Making Its Way to the North— 
May Become a New Industry, 


Gloves, hand bags, belts and watch fobs made of human skin 
are possessed by many people in the South as curiosities, The 
articles are nearly all made of negro's skin artistically tanned, 
Mr. A. H. Lockwood, of Chicago, recently received the fol- 
lowing message from Louisville, Ky., inclosed with a most 
beautiful piece of leather: 

“I send you a small piece of leather made from the hide of a 
Kentucky negro. I tanned some pieces for students aml | hope 
you will accept the piece I send you as a novelty.” 

Mr, Lockwood, who is an authority om leather, says: “A man's 
work may live after him, why not his hide. There are some 
who have been making a great fuss about this pretty work on 
human skin as if preservation were a crime.” 

The skin makes a thin bat soft and substantial leather, In 
quality it is nearly equal to kid. There is no difference between 
the skin of a white person and a negro as for as the quality of 
the tanned leather is concerned. Lt is reported that the prac: 
tice of making articles from human skin is making its way to 
the North and that the hides of white persons are now serving 
as pocket books and feather cases. Seoun it may be so that our 
cuticles will live on in the form of slippers to mike merry in 
the dance halls, or may be to protect the “mit” of a prize: 
fighter, years after the breath hos left our hadies, 
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SIMPLE RIFLE REST 


By A. Harnerr (England) 
THE AMERICAN RIFLEMAN, MAY, 1940 
AVING made use of many helpful suggestions in this 
H journal, may I offer its readers the design of an easily 
made rifle rest which has the advantages of portability and 
no cost, and can be used on soft grass or hard concrete, 

Take a piece of hard wood about $"x234"x1", draw a 
line across the face 234" from one end, and lines on either 
side of that line half the thickness of the wood distant. 
Across these lines divide the width of the wood into four, 
making cight rectangles, 

Cut out wedges to a depth of half the thickness of the 
wood from alternate rectangles, sloping away from the cen- 
tre line. 

Do the same on the back of the wood, cutting out wedges 
from the rectangles uncut on the face. 

Halve the thickness of the wood with a saw cut from 

‘each end until the wedge-curs are reached, and divide the 
edges of the wedge-cuts with a thin knife. 

The piece will then open to form a X rest, 

Although it sounds rather complicated it is a very easy 
job, and a rifle stand which can be carried in the pocket 
is the result, 

I should have sent you one of these stands to try bur, 
not knowing your import laws, I am loath to cause you 
to pay duty on a small piece of wood. 
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BEWARE UNSCRUPULOUS BOOK 
DEALERS 


Several years ago when [| began getling a lol of 
publicity warning of civilization coming apart, a par- 
ticularly corrupt branch of the sucker-book field was 
established, The’suckers"these books are directed at 
are those who know things are bad and are getling 
worse, 

To such book dealers as Delta/Desert, Paladin 
Press, Loompanics Untimited and Butokukai, those 
who would prepare for am uncertain future are fair 
game. They reasoned that since this class of suckers 
was only fantasizing, it was all right to just feed those 
fantasies. 

‘They needed no real knowledge, accuracy was 
unnecessary and any material which could be passed 
off as secret, underground, classified, dangerous, 
was sucker-bail. Books on destructive devices are 
falsely advertised as CIA, Frankford Arsenal, real 
super slull! Most of their material on improvised 
weaponry is not CIA, ete., but siuply from military 
manuals. 

Actually, | already have all the better matcrial 
from the military manuals in the Poor Man's James 
Bond series, What they advertise as real Terminator 
material is mostly what I rejected as uninteresting or 
impractical in light of better methods. But this same 
uninteresting, unimportant and impractical material 
ean sul be sold to suckers. Then there is that 
material written by ignorant jerks who don't know 
their subjects and couldn't sell their material to 
ethical publishers, But if it reads well to a child, the 
suckers will buy it. 

Other books, or booklets, as most of them really 
are, are just plain silly. Like Desert's "Improvised 
Batteries and Detonaling Devices.” This is a hodge- 
podge of impractical information, some even unre- 
lated to the title. Page 2 has "GELS; Oil Gelation in 
automobile engines causes perthanent damagic to 
moving parts due to oil starvation. The niost suceess- 
ful gelling agent among those tested is N-coco-y- 
hydroxybutyramide. This substance can be added to 
the engine oil pre-synthesized, or it can be formed in 
silu by the reaction between coco amine and 
bulyrolactone. 

“A Polyacrylamide gelling agent was used to coin- 
pletely gal an automobile engine cooling system.” 

Why would the scientist who could understand 
that and get it be messing wilh people's car engines? 
I've never heard of it. But the clincher is that the stull 
doesn't even work before 18 or more hours. 

The parts on batteries are exlremcly technical 
and require a much higher education in chemistry 
and electronics than the line soldier or average man 
possesses. It wasn't Lailored for just anyone who can 
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read, as books on anything improvised should be, In 
short, unless you have a really good background in 
science and have access to materials even 1 would 
find hard to gel, the booklet is worthless. 

ANOTHER example is "lurprovised Munitions 
Black Book Vol. 3." Pages 13-15 describe a grenade 
made up of a short plece of pipe threaded on both 
ends and capped. It's filled with dry potassium 
chlorate, sulphur and ball bearings and will explode 
on impact. The reader is cautioned not to use it afler 
five days. Bad! 

When sulphur is exposed to oxygen, molecules of 
sulfurie acid are formed which can explode potas- 
sium chlorate, Pure sulphur doesn't react spontane- 
ously with potassium chlorate. 

Pure sulphur is that which has not been exposed 
to the air, Raw sulphur is burmed and the fumes are 
condensed in a large hood. The "flowers of sulphur" 
are scraped offand packaged airtight when meant for 
fireworks or explosives makers. They know it has not 
been exposed to air. But how do you know the 
sulphur you're using has not been exposed to air for 
who knows how long before being packaged as garden 
sulphur or uses other than for explosives? 

It's still fine for gunpowder or most any fireworks 
not using dry potassium chlorate. SUI, you don't 
know If it’s dangerous for a grenade, even if you've 
just opened the package. The device is stupid and 
extremely dangerous to its maker. At any rale, never 
mix dry sulphur with dry potassium chlorate, 

That book is filled with seemingly clever items but 
hard to get ingredients. It's dangerous, impractical 
and filled with overly complicated processes. 

Then there's Paladin’s "Hit Man.” I think the 
wriler meant lo discourage any reader from actually 
hurting anyone. The main emphasis is on not getting 
caught, making the hit man so paranoid and overly 
cautious that the job would never get done. If anyone 
tries to kill me, I hope he goes by that book, 

A real clunker is "The Anarchist Cookbook." Its 
author was a real anarchist and just wanted to cause 
trouble. But he had no knowledge of the material. The 
book is a mish-mash of useless formulas and out- 
dated weaponry. Also, he filled about half the book 
with instructions for making drugs, Weapons and 
drugs don't mix and any reader would have to be high 
on LSD to be stupid enough to shoot a molotov 
cocktail fron: a shotgun, 

I vead the silly book years ago aud reasoned thal 
if anyone could sell such (rash | could do better. So 
| wrote the Poor Man's James Bond. The rest is 
history. 

Now for the Ninja books. Lies grown from mytlis. 
Ifyou want to be a ninja warrior I'll tell you what to do. 
Take off your shoes and socks, put a bag over your 
head and bounce off your walls for al least an hour per 
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After a few sessions you'll be as good at ninja as 
anyone who has ever depended on those idiotic ninja 
books to learn martial arts. 

You don't learn martial arts by reading, Get with 
a buddy and practice the moves and holds of the Ju- 
Jitsu and the Army Marine hand-to-hand combat in 
PMJB 1 and U.S, Militia. A few weeks practice in your 
spare lime will make you more than a match for any 
undisciplined punk you meet, 

But if you want to go on to make martial arts a 
part of your life, you'll have to join a karate, kung-fu 
or tae-kwon-do school near you. In the real world of 
martial arts it’s Instruction by a professional and 
practice, not fantasizing through books written for 
suckers, 

Then there are the detective books for super spies 
and secret squirrels, 1 challenge anyone to find a real 
private investigator who got his slart by reading even 
the best of those books. If that's your Interest, look up 
“Private Investigator’ in your phone book and visit a 
real private detective. 

It’s mainly drudgery, not really romantic, and 
very down-to-earth. The person you talk to will tell 
you the real way lo become a detective and he may 
hire and train you if you're needed. If he’s a good guy, 
and he probably is, he'll set you straight one way or 
the other, 

Then there are the lock-picking books. Think, If 
you want to gel in someplace, isn’t il easier to kick In 
the door, break a panel, jimmy a window? Of course, 
your fantasy Is to pick a lock, enter and get valuable 
papers,and leave wilhoul anyone knowing you were 
there. How many books, how many sets of lock picks 
will you buy and how many hours of practice on your 
own common locks will you waste learning this 
useless pursuit. 

Several years ago [ took a locksmithing course | 
saw advertised in Popular Mechanics. The first lesson 
showed how lo make a key for one of those locks made 
up of layers of metal. The idea was to hold a blank key 
overa candle and cover it with soot. When the key was 
pushed in the lock and twisted Lhe insides would take 
off the soot al the right points, After using a thin, flat 
file to file those places the key would open the lock. It 
worked. 

The second lesson came with a practice lock and 
earned about it but ilwas too involved. Since! didn't 
really want to be a professional locksmith [ sent the 
lessons back, telling then: I didn’t want back what I'd 
paid but 1 didu't want any more. 

If you're serious and want to be a locksmith, get 
a professional course as I did. By the lime you've 
finished it you'll be locksmith, You can set yourself up 
or hire out to an established locksmil. Other than 
this is just silliness. 
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Now about those revenge books. Some of the ideas 
are clever bul too few are practical to make the books 
worth their cost. You could get (he same quality of 
practical jokes and dirty tricks by inviting a few guys 
over lo kill a keg of beer, 

While researching my article on Clarence's visit to 
Washington | learned the glories of Super-Glu. Treat 
your enemy's car and door locks to a squirt of liquid 
Super-Glu. Filteen seconds and (he lock has to be 
replaced. Just think of the possibilities, And it's 
available in most stores and supermarkets. 

Choose your victim. While at work, find his car 
aud Super-Glu his locks, Then while he's deciding to 
break a window to crawl tluough or call someone to 
take a door off, you drive to his home and Super-Glu 
his door locks. You might even stop off al the Post 
Office and close his box, 

‘This would be an awful way to treat a guy bul you 
could turn his life around, undetected, with one sinall 
tube of glue. A tube of such gluc could also disrupt 
businesses ofall kinds as (ey couldn't open up inthe 
moming, 

For a pure practical joke with Super-Glu, follow 
your victim around until he sits down, Ofcourse, (his 
would mean going with him to a bar for drinks or to 
arestauramt, or in the office as you accompany hint 
lo lus desk. Naturally, this would mean he’s not a 
blood enemy. Of course, you don’t want him to make 
the connection of you being nearby when it hap- 
pened. But you've got fifleen scconds, remember? 

A few seconds before you know he's going to sit 
down, squirt some Super-Glu on the seat, It’s thin 
and there wouldu't be cnough of it for him to feel 
through his pants. Now, he’s going lo have to get out 
of his pants, maybe even his shorts, to get up. 
imagine and enjoy. 

Super-Glu is terrible stull. In Houston, a woman 
couldn't get the lop off a lube she'd used. She put the 
cap in her mouth to hold it tight so she could twist it 
better. The tube split and il squirted all over her lips. 
She had to go to the emergency ward where they 
actually slit her lips open with a scalpel, Super-Glu is 
not to be fooled with, 

Ifyou have any good practical jokes or dirty tricks 
you know would work and aren't complicated, send 
then in, 

Getting back to the subject of bad books— the 
tiles and categories I've listed are nol exceptions, 
they're typical. You're safest by sot buying anything 
al all from dealers who will scll such books, regard- 
less of whatever else they sell. A Canadian who called 
said he'd bought a buneh of books from Paladin Press 
and was so angry and disappointed he threw them 
away. I'd have sent them back. 

You ought Lo realize that the people who publish 
such trash don't care if the books are inaccurate, 
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They rely on your lack of understanding to make you 
think you Just bought something you weren't ready 
for, 

There are tworeasonsyou tay not understand a 
book you get from such dealers. The book may be 
good but very technical, Of course, the ad for it leads 
you to believe tl was written just for you, That's 
deceptive advertising. ; 

You may buy the book and decide to study up on 
the subject later, N's unlikely but you might, But 
what if the book was writlen by some phoney who 
counts on you to think you're too dumb to under- 
stand il, when actually, you don't understand it 
because it simply doesn't make any sense? If you 
don't realize this you may be in danger. This can come 
about when you think you have what you need ona 
subject, only to find out it's garbage when you or your 
friends use it, That's too late. : 

Ineidentally, if you find any errors in my works, | 
want to know about them. ll print (he corrections 
here and also put the corrections in the next printing, 


THE BEST KING EVER 


By Kurt Saxon 

Aman went to a far land and was delighted. The 
place was soclean, the people were so happy, produc- 
tive and industrious. The man commented toa native 
what a well-run country he had, The native was 
pleased and said the king would be glad to hear that. 

"In fact,” said the native, “would you like to dine 
with the king? He loves to entertain people who think 
well of his country.” 

The man said he would enjoy meeting the king 
and they went to the palace. The king greeted him 
warnily and they had a fine dinner and talked well 
into the afternoon. 

When the man figured il was Lime lo go the king 
smiled and said, “You seem to be an intelligent fellow, 
How would you like to replace me as king?” 

The man was astonished but had always been 
quick Lo grasp an opportunity. “Sure, I'd like to be 
king. What do I have to do?” 

“Well,” said the king, “you just take hold of this 
medallion on my chest. ICs very complex, very scien- 
tific. | don’t really understand it. Anyway. once you 
grasp itmy vibrations are cancelled out and yours are 
in it.” 

Theman grasped the medallion andaftera minute 
the king look the chain from around his neck and 
hung the medallion around the man’s neck. 

“Now, you're king,” said the ex-king. "Just make 
sure you never let this medallion gel more than two 
feet from your body or It'll explode, It's very scientific, 
I'll blow you to bits. And don't tinker with it, either. 
That would set il off." 
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The new king just about collapsed. "You set me 
up, I'm going to die," he said disappointedly. 

“Nonsense,” said the ex-king, “Just keep the 
medallion on and you'll be sale, I've been king for 
three and a half years. Came [rom lowa. Just see that 
the country’s run right and nothing can go wrong. 
You'll have advisors and the constitution says the 
government does just as you want." 

“And what if 1 don't want to be king and what if 1 
don’t run the country properly?” asked the new king. 

“Well,” said the ex-king, “you're king until you 
pass on the medallion, probably to another tourist. 
And ifyou don’t run the country properly, some angry 
citizen will go to the square and push the button by 
the fountain and your medallion will explode, It's very 
scientific.” 

The new king was gelting angry. "But whal about 
soime crazy person or moron coming along and push- 
ing that button?" 

"Not likely." said the ex-king. “Our people are 
tested early as kids. Any who are slow are sterilized 
and watched over, The ones who are likely to become 
mean are put to sleep. Besides, in the last three 
generations since the system's been in place, less and 
less delectives are born. We have hardly any crime. No 
jails, litle sickness, no poverty and no taxes.” 

“Then you must have political enemies, people 
who want power,” sald the new king, 

"No," said the ex-king, "If the king were killed, 
everyone in the government would be replaced and 
everything they owned would be forfeited. Any re- 
placements would be subject to the same rules. The 
system works. Everyone has all he needs and more. 
Even me. I've got everything the country has to offer— 
wine, women and song, I haven't wanted for anything 
since I (ook the medallion from the last king." 

"Then why do you want out?" asked the new king, 

"Because," said the ex-king patiently, “perfection 
is boring. No challenge. Now J'l get a hundred acre 
farm. The last king got a roller skate factory. Besides, 
you never can tell, someone might push that button.” 

The new king saw the ex-king out ofthe palace. He 
looked around the throne at the smiling girls in 
atlendance. He smiled, too. He thought Lo himself, 
“Who wantsa skate factory? [ Uhink I just might be the 
best king ever.” 


Popular Mechanics June, 1903 


According to a technical paper very 
“jJomonade” enn be made from sea 
water by the use of cltric acti, which pre- 
clpitates the salt, the remainder being 
harmless miners! water. Seven ounces 
of eltric acid will supply one man with 
marine lemonade for one week. Persons 
about to be shipwrecked should provide 
themselves with this preseription. 
———— oo 
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In the comp at Sagan, Major Orris and his follow prisoners id ¢ i i 
‘ 3 ‘ a provided for their noeds with ho | 
equipment described on the following pages, At the righ! is their symbolic Vachon vf AAR winak: 


POPULAR SCIENCE JULY, 1055 

: a. Meters Oske ee out 

nlo captivily five weeks before D- 

By VOLTA TORREY day, was o prisoner for over 11 months. 
OR Maj. William Orris and hundreds of other American air- 
men, being caplured by the Germuns was like being slranded 
in an incredibly Weird and inadequate worlkt They were always 
hungry, They bad no tools, and searecly any material except 
tin cans, Yel they re-equipped themselves with nearly as many 

things as a novelly store sells—and they pulled through, 

Orris is a tall, bright-eyed pilol who parachuted into the en- 
emy's custody five weeks before D-day and escaped three weeks 
before Vit-day. His B-24 was hit by tak in a bombing run over 
Toulon. Blinded and nauseated by gasoline fumes, he went out 
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FLATIRONS were tin 
which wore filled with hot coals. 
Two styles are seen obove. The 
prisoners hed such clothes as 
they were captured in, plus some 


boxes 


“booty” garments of various 
hinds thal the Germans seized 
ond issued to them, They did 
their own washing and pressing. 


OVENS, Iiko practically every- 
thing olse the prisoners made for 
themselves, were fashioned labo- 
tiously fram old food centoiners, 
There were Iwo types, both to be 
attached to camp heating stoves. 


~~ ee 


ICE-CREAM FREEZER was one of 
the most elaborate kitehen vlonsils pro- 
duced by the “ktiegies.” Tin paddles at- 
tached to a tube wore rotated by pushing 
the bow to and fro. lea cream wos on- 
joyed enly in the winter, when ice was 
plentitul—outdoors. All the fin used come 
fram containers no bigger than coffee 
cons, cul and joined es shown below. 


THE POOR MAN'S JAMES BOND Vol. 5 


through Gie bomb bay and 
lit in a tree beside German 
headquarters, Looking 
baek, he saw his own plane 
explide and the rest of his 
squadron «lisappear  be- 
yond te horizon. “Boy,” 
he says, “I sure felt lone- 
ly.” 
But the Major was luck- 
ler than many kriegies 
(War prisoners of the 
Nazis). He learned the 
next morning ‘that his 
crew Was safe. He was 
questioned cunningly and 
paraded before French and 
German civilians. But he 
was not torlured, and he 
believes the Luftwaffe’s 
prison camp at Sagan, 
southeast of Berlin, in 
which he was confined for 
the next eight mouths, was 
one of the best in Ger- 
many, 

fiven so, the food at this 
camp was neither good nor 
suMcient, But at first each 
man got a Red Cross par- 
cel once a week, and Or- 
ris received one of the two 
dozen packages that his 
family sent, and about a 
fifth of the mail addressed 
to him from America, 

With tin cans as shovels, 
the boys leveled two base- 
ball diamonds for them- 
selves and cleaned oul a 
water tauk to swim in. 
But they soon talked and 
dreamed more about food 
than about sports or home 
or girls. Planning future 
menus was a favorite oc- 
eupation, and Orris is car- 
rying out those plans now, 
While talking to PoruLar 
SCIENCE MONTULY'S edi- 
tors, he lunched on a fruit 
cocktail, two helpings of 
roxust duck with all the 
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trimmings, and a strawberry shortcake smothered 
in ice cream. 

On a typical day while he was a PW, his break- 
fast was a cup of poor coffee and two slices of 
toasted but sour black bread, as thin as Melba 
toast. Lainch was another slice of bread and 2 
bow) of barley soup as tasty as dishwater. And 
the day’s big meal was half a bow! of potatecs and 
cabbage with just enough meal to whet a soldier's 
appetite. 

The kriegies were required to punch Uyvo holes 
immediately in every can of food they received 
from the Red Cross. ‘This was to keep them from 
saving some for attempts to escape. Another re- 
sult. was that much of the food spoiled, and many 
men had dysentery. 

When a rabbit came through the barbed wire, 
70 or 80 of the Imprisoned airmen would chase it 
like dogs. ven three ents that were pets of fle 
prisoners were sacrificed after days of discussion 
and planning, One man was detailed to stun each 
cat with a club, another to skin il, aml so on. ‘The 
first man did not hit his cat hard enough, anc it 
fot away, but finally the disagreeable job was 
done, and the men who ate the eal meat said it 
was good, 

The Germans let them have gardens, which they 
apaded and raked with tin cans. But the soil was 
miserable, and American officers solemnly fol- 
lowed the horses whenever a wagon entered Lhe 
camp, waiting for manure, They even built a trap 
to jolt the cart that carried waste away from the 
latrine, and salvaged the stuff that spilled out as 
fertilizer. 

When a kriegie found a nail, he kept it in bis 
watch pocket and took it to hed with him, because 
it was a precious tool, They had table knives, 
forks, and spoons, but no pliers, screwdrivers, or 
hammers. Yet, in addition to doing their own 
cooking, they had to improvise the utensils. 

Their cooking was economical. They saved 
prune pits, for example, extracted the seeds, and 
cooked them in margarine to male a dessert. “IL 
tasted like almonds," says Major Orris. Coal was 
so scarce that they dug up stumps and roots from 
the prison grounds for fuel, and made “kriegie 
burners” out of tin cans. These were tiny con- 
traptions that enabled them to get the maxi- 
mum heat from leaves and twigs. 

These PW's could not buy anything, bul they 
ran a store Where they swapped whatever they 
happened to have. The storekeepers set point 
values on everything, and some men soon Iearned 
to play the market. When smokes were fairly 
plentiful, they slocked up with cigarettes, held 
them until the point value rose, then traded them 
for soap or whatever else was offered. 

Others turned to hamllerafts. Some saved metal 
from the tops of cans, made malds from AAI 
insignia, and cast new badges for those whe had 
lost the wings from their shirts. A popular varina- 
tion was an insigne with one wing clipped aff and 
a tiny eight ball hung on a chain in its place, 

Some men made Init- 
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CIGARETTE CASES woven of tin 
strips were among the fanciest products 
of kriegie handicraft, Tin was cut into 
norrow strips, turned over at the edgos 
as soen in the sectional view, and woven. / 


ling needles out of bucket handles, then Init 
scarfs, sweaters, and gloves, to have some- 
thing to swap. One man made himself a tin 
suilease, and another built a toy steamboat 
that ran on a spoonful of margarine, 

Desperate amusement seekers made kites 
out of toilet paper, until the Germans de- 
clared Uns sport verboten, Then, lying in 
his bed one day, Major Orris saw a fly come 
in his window with a glider in tow. It was a 
tiny piece of paper, folded the way schaol- 
boys feld sheets into toy airplanes, and at- 
tached to the fly by @ thread. From then on, 
the imprisoned airmen had glider contests 
with Lhe flies ag tow planes. 

During his year in Giflerland, Orris saw 
only lwo movies. One was from Hollywood, 
“The Mate Animal,” and the other a propa- 
ganda film about the beautiful scenery in 
Germany. “You can imagine how we felt 
about that,” he grins. But the kriegies made 
2 curtain by sewing blankets together and 
put on stage shows for themselves. A loud- 
speaker blared German broadcasts at them, 
and they published two camp newspapers, 
lettering them by band and posting them on 
the wall. 

At Christmas, the kriegies scraped wax 
from the paper wrapped around food and 
made candles. Major Orrig thinned the paint 
from 2 box ef children’s water colors and 
decorated his window, Soon, nearly all the 
windows in the camp were gaily painted, 
but the prisoners got no “bash” (extra big 
meal) on the holiday. 

By January, they could hear the guns on 
the Eastern Front. The camp was near the 
Quer, and the Russians were coming that 
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way, On an hour's notice, in the middie of 
the night, the kriegies were marched out 
into a snowstorm, with the temperature 10 
below zero, 

All the rest of the night, led by a horse 
und wagon, they marched Ubree abreast in 
a column more than a mile Jong. Trails of 
blond were lofl by the bleeding feet of the 
horses and the guards’ dogs, When a plane 
swooped low as though about to strafe the 


24 


THE POOR MAN'S JAMES BOND Vol. 5 


PERCOLATOR  fash- 
ioned in this manner gave 
Yanks their breakfast cof- 
fee. A nail was used in 

unehing the holes for the 

askel. Mails were treas- 
ured. If a prisoner found 
ono, ho put it in his watch 
pocket and look it fo bed, 


marehers, some men dived toward the 
woods, and the guards opened fire .on them, 
Stragglers, whether guards or prisoners, 
were just left, behind. One guard carried his 
police dog in his arms for warmth; other 


guards fell In the snow, ris found they could all lie down at once if 
Polish women enslaved by the Nazis they enrefully knit their bodies together, 
luoked out of a factory window that dawn mid they jolted on across Germany to 
and wept when they saw the bedraggled, Nuremberg. 
motley line of prisoners tramping down a ‘There the weary, underfed, sick, and 
side road, The men were billeted that day dirly men were soon covered with vermin 
In 2 barren, dusty room over a poltery and bites, because the cells Into which they 
works; other days they slept in barns, and were dumped had not been cleaned. They 
once on a woodpile. The snow turned to received fewer Red Cross parcels, and the 
rain, and the ernde sleds on which some of soup was often full of weevils, “The more 
them dragged their packs had to be dis- weevils We gol,” says the Major, “the better 
carded. we liked it. That was our meat ration.” 
Some of the men became so weak they sel- 
CRACKER MILL provided four for making dom left their bunks. “They blacked out,” 
pies, Crackers wern pressed agains! o rotating Orris explains, “if they stood up “quickly.” 
cylinder on which tooth had been raisod wilh a American planes bombed the big railroad 
nail, Flour dropped into the bottom section. yards just beyoud the prison fence. At 
Sagan, some men had been shot for rushing 
oul and showing enthusiasm during air 
raids. But bere they were allowed to sit on 
the sandbags and watch the fireworks while 
the guards ducked into slit trenches, 
Majer Orris and another kriegie escaped 
while being marched out of this camp, fled 
Lo the woods, built themselves a lean-to, and 
waited. They were afraid they'd be caught 
if they moved on—and Patch was coming 
loward Lhem, 
For two weeks they waited, listening to 
the guns, and living on scraps of food left 
| - by German troops who camped near by. 

a. ; They fowid other escaped prisoners in the 

= \ woods, and played bridge bwo evenings with 

| an couple of Englishmen, But the days 

' Sout seemed endless, so they risked moving: on 

aoe \ ‘ toward the norlhwest—and almost ran into 
’ a lank concealed In the brush, 

Neither of them had ever seen that kind 
of a tank, so they supposed it was German 
and backe away fast. But when they 
peeked out farther on al un autobahn, they 
saw a long column of such lanks rumbling 
toward them—and the fnees beneath the 
helinels of the men on the firsl tank were 
black. 

“We just abuyul cried,” says the Major, 
“beeause when we saw that they were 
Negroes, we knew we were free.” 


Many had fatigue visions of rosy sunsets, 
fireworks in the sky, and beautiful green 
pastures, Eventually they were herded Into 
cattle ears. ‘The 50 men in the car with Or- 


POTS AND PANS 
were fobricated by cut- 
ling tiny notches in the 
edges of a sheat of tin, 
These could be folded 
over a circular piece set 
into the bottom. Prison. 
ers’ only foals were lable 
knives, forks, and spoons. 
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Military Issue Kevlar Frag Vest 


Current issue U.S. military fragmentation protective 
vests are made from Kevlar rather than the nylon material 
ofeartier models, This has attracted much interest from those 
who live and work in areas which may be subject to civil 
disturbances or violent crime, 

Military reports from Grenada, Panama, and the Gulf 
War all agreed that the new vest is far superior for military 
purposes. Our question was whether it has any civilian 
application. 

Commercial soft body anwor which offers equal cover- 
age area to this vest is priced anywhere from $400 to $1000. 
Surplus frag vests are much less expensive if the vests will 
stop bullets from the weapons commonly used by criminals, 
looters and rioters, Surplus frag vests might be a real bargain 
forthose who can't afford the commercial armor or don tneed 
body armor on a daily basis. 

Afier a tittle shopping around, [found the best prices at 
Sierra Supply. Box 1390, Durango, CO $1302. | obtained 
used vests in good serviceable Condition for under $100, That 
lot will be sold out by the time you read this, but more lots of 
surplus vests will be available. Call Sierra at (303) 259-1822 
or write for current prices and availability, 

My first impression of (hese vests was that (hey are much 
more comfortable and better designed then the old lace-up 
nylon frag vest we had in Nam, The sections are connecied by 
elastic straps and overlap at all joints, providing full side and 
shoulder protection, The shoulders are separate sections, 
connected to the front and back sections by clastic straps, 
which provide much greater Ireedon) of movement, The 
whole mess is still heavy. 8 to 10 pounds depending on size. 
Butthe distiibutionis very good and it doesn't feel that heavy, 

The vest only extends to just below the belt line, This is 
good for mobility and wearability, but leaves some of your 
favorite parts unprotected, as well as the femoral artery, Body 
armor which protects down past the groin would make il very 
difficult to sil or crouch YO% coverage on your body warks 
better than 100% coverage in your closet, 

The shell of the vest is water repellent nylon and there is 
a now of drain holes around the lower inside. The Kevtar 
inserts are sewn in place inside the shell by numerous bar 
fackings fo reduce the possibility of the material “bunching 
up" and leaving an area unprotected, The front sections 
overlap 2 inches and close with multiple velcro closures, 

The front, back and shoulder sections of the vest were 
found to conlain twelve layers of Kevlar fabric. The collar 
sections contains six layers. Three layers of Kevlar are sewn 
together over theedges to prevent unraveling, then twoor four 
of these three ply pieces are sewn into the shell together. 

Commercial body armor usually contains ten or more 
layers of Kevlar, except for the lightweight Nashville vest 
which contains seven. The vest used by the Metro Nashville 


by Christopher Maxwell 


Police has been found to be very effective and has saved many 
lives. In addition, most commercial vests do not cover the 
entire torso as the frag vest does, 

There are external bellow pockets on cach side of the vest 
5” wide by 6" deep with a velero closure on the flap the label 
also forms a pocket on the inside in the center of the back, An 
instruction booklet was found in this pocket, It offers the 
following information, 

“The vest docs not protect you against small arms fire. It 
muy tend to decrease the severity of wounds from rifles and 
machine guns and will sometimes slop small anns fire if hit 
from an angle or if the slug has low velocity.” 

When the Army says snvall arms fire, they mean 7,62mm 
rifles and machine guns with PMI bullets. Center fire rifles 
uccount for a very sniall percentage of shootings in the U.S, 
Commercial body armor which is intended tostop high power 
rife bullets weighs from 30 t SO pounds and contains steel 
armor plates along with Kevlar and othermaterials Since most 
criminal shootings in the U.S, involve handguns and shot- 
guns, that is what I tested for, 

Despite all the media nonsense about assault weapons the 
most criminally used firearms among criminals are still 25 
autos, and 2" .38 revolvers, Sinall calibers like .22, 32, and 
380 are more common among street criminals than 9mm and 
-357. Whenarifle or shotgun falls into the hands of actiminal, 
the barrel is usually sawed off at the end of the forend. While 
this may make the weapon easier (0 transport and conceal, it 
reduces the power and accuracy as the front sight is also 
removed, 

Tn ny test, the sections of he vest were separated and set 
upright against a backing of telephone books. Those who are 
unsatisticd with this procedure are encouraged to volunteer 
for ihe next round of tests, 

The handguns were fired at ten feet and the rifles and 
shotgun were fired al twenty feet This should provide a 
realistic evaluation of how these vests might perform in 
typical civilian scl-defence incidents. 
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232, omm , omm, 455 


Even the 357 Magnum had to be fired from a rifle for 
complete penetration, [did not have a 9muin carbine available 
for testing, but [think we can make some valid estimates of 
how it might perform, 

Smet amnunition only gains 100 15% in velocity when 
fired fronva 16" barre), unlike the 357 which may gain 40% 
of more, The revolver cartridges are loaded by the factories 
with slower powder than the Yin, so the extra barrel length 
really allows more burn time for the powder to push the bullet. 
That's why you pet such a Mash with the. 357 revolver, That's 
the rest of your powder burning after the bullet is gone. Plus, 
thereis no cylinder gaptoclose up with the 9m. Firing a.357 
from an unvented test barrel the same fength as a revolver 
barrel and cylinder produces velocities up to 100 feet per 
second higher. 

So Lthink itsafe to say the improvement in performance 
of the 9mm in a carbine would not be as great as the 
improvement seen with the 357 Magnum. The expanding 
bullets would probably not penetrate much more than ihey did 
fron a pistol, and the FMJ bullets might just barely make it 
through the vest. At any rate, the vest would reduce the injury 
considerably. 

Repeated impacts were found to reduce the ability of the 
vest lo resist subsequent shots. The reduction is not enough to 
make the vest useless, bul does indicale you should not test a 
vest you plan to wear, and any vest whieh is shot should be 
replaced and pul away as a reserve. 

The fourth round of 9mm ball fired into a 2” circle went 
through the vest. The phone book was shrodied for 3" deep 
and 3" in diameter, The bullet which finally penetrated went 
4" into the phone books. 


| 357 Magnum 18" 
56 gr ar 


From the result withthe 357 Magnuntcurbing we see that 
iust center fire rile cartaidves will penetrate this vest even 
with soft point bullets, at least at close range-and straight on 
shots, Inthe unlikely event of being confronted by acriminal 
with a high powered rifle with the barrel still al its original 
length, this vest won't stop his bullets. lt may reduce the 
severity ofany wound received, and may stop an angled shot, 
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{made no aitemptloassess “blunt trauma” because to the 
best of my knowledge and belief, no one has died of blunt 
trauma caused by a non-penetrating impact on soft body 
anor, Some of these impacts would hurt and others would 
cause internal injury. but you would live to complain about it. 

don’t know what the federal standards are for backface 
deformuion for bullet protective vests. L Know | would rather 
have bruises or broken ribs than a sucking chest wound, 

liven in cases where the vest is penetrated, the injury 
would be much worse withoul the vest. Getting shot is nota 
good idea, even while wearing body armor, But if you are in 
asituation where you might get shot, body armor can makethe 
difference between fife and death. 

[conducted stabbing and slashing tests on the remains of 
the vests wilh very encouraging results, Slashing at one of 
these vests is acomplete wastcol time. Stabbing is little better, 
The only thing [ was able to stab completely through, without 
using enough force lo push a standing man away, was wilhan 
ice pick. | was also alte to push the point of adagger through, 
bul anyone Irying to stab through one of these vests with a 
knife, would knock you down before the kaife went through, 

‘The sizes allow for wear over normal clothing. 1 you 
wal fo keep one of these around (0 throw on over your jacket 
and/oras aconcealable vest when things get exciting, thenone 
size larger should give you plenty of tom. 

If you want concealable body armor but can’t afford the 
conmnerdal variety, you can take one ol these apart and make 
your own, | sewed the Kevlar panels from one of these vests 
into a nylon windbreaker to make my own “raid jacket”. 

Lalso molded the remains of the shot-up sections of the 2 
vests used in (his test into a panel of resin plastic to make my 
own riot shield. Afier separating the layers and overlapping to 
cover all holes and edges, | ended up with a 24" x 48" plastic 
shield with 18 to 20 layers of Kevlar imbedded, This should 
stop any stundard handgun bullet, and even some rifle bullets. 

The Australian outlaw Ned Kelley had a suit of steel 
armor which was proof against the lead bullets and black 
powder loads of his day. He was brought down by buckshot 
tothe legs. We'll never know i that was good thinking or bul 
shooting by the depuly who got Ned, but the results were the 
same cither way. 

This vest won't make you into superman, but it can give 
you an edge if your wdversaries dont Know you are wearing 
itor don’t know what it is. [you jie atlacked by someone 
wering one OF these vests, and you are not armed witha high- 
powered centerfire rifle, you better shoot for the head or 
thighs, 

Luy to stay oul of the type of places and situations where 
Linigh! need body armor, Sines my crystal ball isn't working 
too well, one of these has a permanent home in my closet and 
another inmy car trunk, You can have body armor which well 
protect yourentire torso fromthe weaponscommonly used by 
criminals for less than the cost of a few magazines or a few 
boxes of ammo. It's a lott protection for the price. 
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CARTRIDGE BARREL 
22LRHV a 
5s" 
22" 
22. Viper 22" 
221K Stinger 22" 


AZS&W Long RNL 3" 
32 ACP 7igr FMI = 
Silvertip 


380 95er FMI 3.5" 
Silvertip 

38 Special +P 4" 
1s8er SWC-HP 

125yr Nyclad 


125¢gr Kinetic High bpact 


9mm NATO + 
124gr FMJ-RN 

124¢r PMJ-FP 

115ac JHP 

AST Magnum Revolyer 4” 
125¢r JUP 

158er JSP 


3357 Magnum Carbine 18" 
125¢r JUP 


is8ur JSP 


45 ACP 5" 
23g FMI-RN 

AX INP 

12 GAUGE 0" 
00 BUCKSHOT 


PENETRATION 


bullet stuck in surface 
§ layers penctirated 

6 layers penetrated 

5 layers penctrated 

4 layers penctrated 


bullet bounced off 
4 layers penetrated 
I layer penctrated 


3 layers penetrated 
2 hiyers penetrated 


I layer penetrated 

| bayer penetrated 
pulled huyers through 
shell, £" ime phone book 


8 layers penetrated 
§ layers penetrated 
5 layers penetrated 


7 layers penetrated 
10 layers penetrated 


pulled layers through 
shell, 2" into phone book 
complete penetration, 


jacket separated, core 


pulled strands of kevlar 
and 3" into phone book 


bounced ofl 
4 layers penciniled 


Some pellets penetrated 3,4 and 5 
layers, (Wo penetvated 6 and one 7, 
This isascloseas [can tell fron the 


ness it made of the impact area. 
Phone book was shredded for 2" 
deep & 6" in diameter, OUCH! 


Expanding bullets tended to expand in the first and 
second layers, spreading their impact over a larger area of the 
femaining layers. The third or fourth layer stopped them in 
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nuiny cases, This doesn’t mean four layers would have been 
enough, Many rounds which were stopped in the sixth layer 
of the twelve kiyer sections, did penetrate the six layer collar 
section. 

Pull jacketed bullets were deformed as if they had been 
fired into a hard target. In most cases (he FMJ bullets pen- 
ctrated more than the hollow points. 

Longer barrels and higher velocities did not causesignili- 
cant improvement in penetration for the .22 LR cartridge in 
this vest. The higher velocity caused the bullets to expand 
more, spreading their lmpactoveraneven larger area. The 22 
LR fired from arifle penetrated the six layer collarsection, but 
did not have seni energy lel afler nen 


~ various 2216 | 
ig fired from rifle 


ee 


The .22 Magourn fired from a rifle might penetrate this 
vest if the bullet is considerably harder than the bullet used in 
the 22 LR. don't think the soll bullet used in the .22 LR could 
be forced through ill twelve layers al any velocity, it would 
Jisintegraty first. 

The Winchester Silvertip has proven 10 be the most 
eftectivestopper in, 32acpand 380acp. 11.38 Spociel, the wo 
must effective loads on the street have been the [S8er+P lead 
hollow point andibe +P 125er Nyclad hollow poiat None of 
these wouldeven penctrate the six layer collurat this flak vest, 

While no .38 special ammunition penetrated the vest, the 
Kinetic High bupact came close. It did more damage to the 
vest and phoae book than the 357 Magnum from a4" barrel, 
This ammunition comes from a small company (Kinetic PO 
Box 765, Tavernier, FL, 3307) and the manufacturer states it 
will pencirate a type IA vest. Unlike many “armor piercing” 
bulletsit isa lead alloy, so itis legal, [don'tknow whry itworks, 
bul if does, The two stage bullet is patented and somehow 
provides both penetration and expansion, Get yours now, 
belore they're banned, 

Youn automatics are becoming mare common, Atleast 
on TY, bul this vest performed quite well against the 9mm 
also. 


-_ “g LORI LLL ERE SY 
fl hil la Ae MEER SiN er 


-38 Special+p 
158 gr swe~h 


- 
= 
Peas es, 


Caz 


Pipes. we 


-357 Magnum 4” 


% SAR eS > 
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THE MECHANICAL PACKAGE MAGAZINE 


Army Type Air Pistol Easy to Build 


Barre! "°° brass 


B.A. Tube 


Call, 


Rear sight 


Outside cover 
Pattern 


Seale in inches 
oe ' 


Butt evtlined with 
be” x Ya" Strap iron 


Crack filler 


Trigger Uy brass 


Tank 34 
brass rg 


aod yaar 


Built of tubing and odds and ends of strop motal, this air pistol will bo found to be quite powerful, Ono was 
actually built of tho Packmag Experiment Station as pictured and gave good results. Gun is muzzle loading. 


ERIOUSLY surprising are the shooting 
qualities of this home-desigoed, home-made 
air pistol. 

The idea for the gun came to Slide Rule 
Sam through a piece of mail addressed to him, 
and in turning it over to the editors, we quote 
the note he atrached to the seript: “It warks. 
When I saw the idea and the sketch Eugene 
Amstus forwarded the Station the other day, | 
said it onght to make a good hunny-buster for 
that big jackrabbie that tuhabits dhe neighbar- 
ing, Bar-Circle Bar-Cirele Bar-Cirele Bar-Cir- 
tle cabbage patch, Ile’s heen thumping around 
under the Exp. Sta. shack a lor these winter 
nights, and L aimed to get him, We built this 


little gun according: to Amstus’ sketch and yes- 
terday had rabbit stew. “Vhe thing is simple— 
just brass tubing thrown together with a sol- 
dering iron as the sketch shows, Run it. 
Great fen!" 

As may be seen the barrel is of 16” outside 
diameter brass. A 3/16” bolt clamps i in throwuph 
a Wabbit seat in the breech far ramming ont 
refractory shot when jamined, 

The BB ube will have to be hand picked, 
and ought to be hard brass, just big enough 
ta swallow a BB without trouble or friction. 
You'll have to adjust this to the shot you are 
using, as BB shor is never definitely standard, 
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COMPRESSED AIR PISTOL 


The pump barrel and the tank or concus- 
sim reservoir for storing air, are of brass tube. 
Use stiff springs for the valves, and cover them 
with oily leather, pounding them to a scat. 

QOurside cover pattern and trigger frame 
are of sheet ‘ie ‘The stock is of walout 
screwed to an outlined butt made of 34” by 
1/16" strap iron. 

A BB is rammed down, eight or ten pood 
strokes taken, and the gun can then be shot. 
Muzzle velocity is controlled by the mumber of 
pump strokes, 

Shoot at a pine board to test the pistol. Lf 
a BB sticks in this board at 25 feet you have 
plenty of power for target shooting and for 
bringing down simall game like Slide Rule's 
jack rabbit, 

This will be found a practical and useful 
little weapon if carefully made. A relief valve 
can be fitted limiting its power for use in the 
hands of the youngsters. 


PARACHUTE PROJECTILE. 

‘This toy comprises a sphere in two 
parts hinged together and containing a 
miniature parachute, trapeze with figure of 
a oman attached. A string is fastened to 
ane of the halves of the sphere and wound 


Parachote Demb, 


ahont it several times. The other end of 
the string is fastened to a small weight. 
The sphere is fired from a mortar, and 
when high in the air the string unwinds, 
allowing the ball to open and release the 
contents. 
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NIGHT VOLCANO IN OPERATION, 


Take ordinary black powder, place it in 
2 dish (must not be a metal one) and pour 
in just enough turpentine to form a dough 
when it is mixed, A soft pine stick of 
clean, new lumber free from grit, or a 
green branch should be used to stir the 
mass gently, When mixed take about as 
tanck of the powder as will fill a teacup 
and with the hands compress it and mould 
to a peint at the top, the sides sloping 
thout equally all around, !0 the top insert 
some dry twisted paper extending about 
two inches above the voleano, Cover the 
cutside of the mountain with a coating of 
damp stiff clay (not mud) leaving an open- 
ing one-half inch across for the crater, 
Through this the paper extends. Light the 
paper with a torch and the result is a 
shower of beantiful sparks playing like a 
fountain, A voleane four inches high 
should burn one minute or more, It is 
best displayed at night, although it males 
an interesting day piece. 


—— poe 


Knock-Down Target Is Replaced 
From Shooting Position 


You con knock this target over and then 
pull it back in place witlunt so much os 
moving from your shouting position. Twa 
tin cans ave required for this setup, one for 
the target and one for the base. Holes are 
punched in the end and side uf the base, 
which is altached to the post. Then a cord 
is fastened to the bottom of the can ased 
for the target and run theough the end and 
side of the base. Whenever the target is 
knocked olf the base, it is returned to its 
original position by pulling om the string. 
When setting up the target, be sure there is 
a suitable backstop for the bullet or other 
missile that is fired. 
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ELECTRIC Cannon Uses es No Gunpowder 


ROTANY 
Sverrcn 


The magnetic gun, pictured om this 
Vowecr fil citseette woekiog theoeagls 
etwigly the tearcel at Geemenous 
will antetiaticully energize the evil juot shead “oe it, 


Modern 
ral nuns suming (heir whistling mex. 
sengers of death inte the sky al speeds 
far beyond those now attained by powder: 
driven shells seom likely for the wext war, 
ining for propulsion nignetic febds so 
power? [hat hie n they ar M-cireuited 
they produce minialure earthquakes. 
Dye. Kapitea, FLOR, S.. working al the 
Oidish lsherafory of Cambridge Uni- 
versity, England, in his athemyts fo disrupt 
the atom lias produced niagnetic tights su 
powerlil Chal They “explode” the aoils Hast 
tretier Uhea. This man lees finally rev. 
verted the secret of the magnetic pum se 
long anticipated by ballistic experts. Der, 
KRapitey accomplishes the electric firing of 
a shell lw short-cireuiting powerful dynes 
mod for periads of one one-hundredth of 
a second, 

Another English experimenter, Pe. Wall, 
wa eins the supe thing, predaces lh wavs 
nelic fiehis wilh a more simple ap 
Dr, Wall simply charges eluctrostatie con. 
densers dopermits them to discharge 
their powerful currents into specially nee 
coils Fommersed in off baths. Mere also meas: 
ietic tields so powerful that they teste the 
voils lo pieces have been produced. So 
sreal are These magnetic lieldts (hal they are 
capable of pulling iron waits out of shoes. 

While the magnetic clfects produced by 


foreshadowed by achievements of two English experimenters. 
arrel exert a magnetic effect 
wy 1 own ger 
A sutarp seiteh could be canploped te adopt the ifes to miuchineg guts. 


Mechanix June 1932 


polling it 
the barcel 


the steel shell 
erator, ord the steel advcncieay three: 


both ot these experimenters are of very 
short duration, they coukl be empluyed to 
hopael their terrible energy to steel shells, 
‘The time limit, whieh cannot exeeed oue 
one-hundredth of a second, is inyposedl be- 
couse af the powerful carrentis used. If 
Ihese currents were permitted ta Mow 
ruta wire for a greater period of time, 
the wire would melt und lemperalures 
aventer than those existing in senw of the 
hoflest slurs would be produced, 


To praddine ea nigoelic gun—n silent Big- 
Sorblys it willy ily Ire trecosscty Lo serie 
a series of powerful calls within the gin 
barcel. ach coil will have ity own pener- 
Wor oot the shell advaneiog through the 
barrel will automaticly energize the eoil 
ftast atic of Gh iy the litne the shell 
resehies the cid of the barrel UH will have 
attained a speed far in exeess of the speeds 
how atliinible with even the highest ex- 
plosives kitown, 


Owing to the entire absenee of internal 
pressures These puns niay be mine of or 
dinary tren er vven af purely Le 
netir thateriats. The “ragnetic explosions” 
will be initiated by the simple closing of a 
sWilch whieh will energize the first coil 
aid santety The shell froin the breveoh in the 
first lea of its journey of destruction. 
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THE FOUR WINDS SHOTGUN 


by Kurt Saxon 

This is the simplest, safest, cheapest 12 gauge 
shotgun ever devised. It was used in the Philippines 
against the Japanese and was known as the "Slam- 
Bang.” Anyone can get the parts and make il in a 
couple of hours. 

If used outside the home it can be disassembled 
in seconds, ils parts (hrown In every direction, hence 
the name, “Four Winds.” It can be fired several Limes 
aminute and has a moderate kick, Loaded, it weighs 
aboul 2 1/4 pounds. Basic cost, under $5.00, 

It ismade of common, galvanized plumbing pipe, 
bought from any large hardware store, plumbing 
supply oreven junk yard. Tomake it you needa 1 ineh 
cap, 6 inches of 1 inch pipe, threaded on one end and 
10 inches of 3/4 Inch pipe. Then you need a | inch 
dowel, a No. 16 nail, a 1 1/8 inch cirele of thin 
cardboard and some duct tape. 
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Gun with safety tape. Shells. Primer section. 


‘Tools and various items you need are a metal 
cutling hacksaw, a sheet of coarse emery cloth, and 
some Super-Glu Gel, all gotten al any hardware store, 
cheaply. 

First buy a foot of 3/4 inch pipe. If you buy only 
a foot you should cut the two extra inches off, 
yourself. It takes only about five minules per cut. 
Having them cut costs 75¢ per cut. 


} Inch dowel 
Thin cardboard 


THE POOR MAN'S JAMES BOND Vol. 5 


Then buy Ginches of 1 inch pipe. [fil is scrap pipe 
{( may already be threaded, If not, have them thread 
it, but only at one end. Then buy a 1 inch pipe cap. 

There's no reason anyone should suspect you of 
anything, even you buy everything at one hardware 
store, although you might buy the 3/4 inch pipe at 
another store. But ifyou should buy even four feet of 
3/4 inch pipe, four caps and have four 6 inch lengths 
of 1 inch pipe cut and threaded and the clerk should 
ask what It was for, you might tell him your brother- 
in-law is making some sort of metal lable. 

If the pipes are cut for you, make sure they are 
reamed at the culs. Otherwise there will be a heavy lip 
at the cut, which doesn't happen when cut with a 
hacksaw. You can gel this lip off with a rounded [ile 
or just cul 1/16 off with your hacksaw, You don't 
want a deep ream at the shell end. The 12 gauge lip 
should rest on the natural lip of the 3/4 inch pipe. 
Otherwise it might sink into the reamed portion and 
be a litle harder to get out aller being fired. 

When you have the two pipes of proper lengths, 
insert the 3/4 into the 1 inch pipe. It will probably 
stick. You want it to slide through every me with no 
sticking or slowing. For (his you need to make your 
own reamer. 

Cut 7 or 8 inches {rom your | inch dowel, Then cut 
a plece 5 x 3 1/16 inches from the sheet of emery 
cloth, 

The 1 inch dowel | bought was actually 15/16 of 
an inch thick and my 1 inch pipe had an inside 
diameter of 1 1/16 inches. When you buy your dowel 
take the G6 inch pipe and make sure the dowel foes in 


with some space to spare. If the dowel fils exactly, it's 
too big and you'll have to choose the next size down. 

Regardless, wrap the emery cloth around the 
dowel and mark it where it meets, Then cut off about 
5 inches, Next, take the Super-Glue Gel and quickly 
squeeze a line down the lengih of the emery cloth, 
Quickly pul the emery cloth along one end of the 
doweland press evenly. Use gloves, as any glue on the 
fingers will make them stick, Afler about 30 seconds 
the cloth will be stuck light and you can wrap il 
around until it meets. Then quickly squeeze another 
line of glue down the unglued side and press it up 
against the other side. You might quickly put several 
large rubber bands the length of the emery cloth to 
make it set evenly. 

Now you have a reamer wilhout peer, Just rub it 
in and oul of the 1 inch pipe along the sides a few 
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times to get rid of any burrs or uneven areas, Try the 
3/4 pipe and if it won't fall through without slowing, 
do tt again until you have it fail-safe. 

If the fault is with the 3/4 Inch pipe. a few good 
rubs with the emery cloth on the dowel on any outside 
protruberances will even it off. 

When it's done its job the reamer makes a dandy 
knife sharpener. Put it in your kitchen drawer, A 
couple of swipes down each side of the blade will keep 
your kitchen knives as good as new. 

When you have the | inch pipe properly reamed, 
you make the hammer, First cut a half inch ptece of 
the dowel. Choose a drill the same width as the No. 16 
nail and drill a hole through the exact center of the 
dowel piece, 


3/4 inch pipe. 1 inch pipe. Reamer. 1 inch dowel. 
Hammer. Cardboard. Cap. 

With your hacksaw, cut the nail 5/8 of an inch 
past the head. Thencuta | 1/8 inch wide circle of thin 
cardboard and with the nail point, punch a hole in its 
middle. Push the nail section through the dowel hole 
anc push the cardboard over its end with the rough 
side on top. Then push the hammer unil into the cap, 
cardboard side up. The cardboard is to kcep the dowel 
and hammer in the cap. When you've fired it, if you 
feel the need to disassemble, just pick the unit out by 
the nail with your fingernails and Mick it away, 

Screw the cap on, puta 12 gauge shell In the 3/ 
4 inch pipe, put the 3/4 inch pipe in the 1 inch pipe 
and it’s ready to fire. Well, not quite ready, maybe. If 
you load it in your car and put il under your seat or 
load it in your home and put i near (he door, fine. But 
if you're going lo carry it around before using it, you 
need to make it fail-safe. 

First, cut a piece of Scotch Tape a little over 1 1/ 
2 inches down the middle. Take one half and put it 
across the middle of the shell over the primer and 
down both sides of the pipe. This will keep the shell 
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from sliding out of Lhe pipe when it’s pulled out 
preparatory to firing, 

Next you have to make sure it doesn't go off if you 
drop it. To make it fail-safe for a khitz, cut four inches 
of duct tape. Then [old one Inch onto the tape to make 
a finger hold. Next, pull out the 3/4 inch pipe so the 
gun is 12 inches long, Then put the tape over where 


the two pipes meet and press it down firmly. This 
doesn't go all around but it doesn't need to. I held it 
6 feet off the floor and dropped it and it held. When 
ready to fire, just grasp the folded over section and 
pull it off. Less than a second. 

I'll bet while reading this you've been worrying 
about testing the gun, And testing is erilical. You 
should never make a weapon and expect to test it 
when the lime comes, Anyhow, testing this, or any 
other tmprovised firearm can be done safely and 
simply. 

You just cut through the shell, past the metal part 
with your hacksaw. Then pick out the wadding over 
the powder and pour it out, Next you pul the primer 
part in the 3/4 ineh pipe and put that in the L inch 
pipe. Then rest its mouth on a pillow and slam it 
home. There will be a pop that may be heard across 
the room, but not through the walls, 

If it's a regular bullet you're making a test with, 
Just pull out the bullet and pour out the powder. 
There's no need for noise or danger. 


So here's a weapon, handy,concealable, devastat- 
ing. In the event that you should use tt in a semi- 
public place and might be caught with it, get rid of it 
immediately afler firing, First take out the 3/4 inch 
pipe, strip off Ue Scotch tape and throw the pipe and 
shell in opposite directions. Then unscrew the cap 
and toss the 6 inch pipe, Now pick out the hammer 
unit and throw it and the cap in opposite directions. 
Follow this drill a few times and you can do it in five 
seconds, Then go on aboul your business. 


If you should be found at the scene alter you've 
disposed of the weapon, just say it was a drive-by 
shooting. There is no possibility that anyone would 
look for, find, or connect the loose parts to any 
shooting. There are no ballistics or powder residue on 
the hands, as with a revolver. If used to defend your 
home, the disassembled parts spread around your 
home would not be noted, No weapon, no charge. 

Just in case you recently canie here from the 
moon, ownership of this weapon Is illegal. Bul having 
the various components spread around your home, 
ready to be put together when the time comes. is not 
actionable. Also, il's better to be judged by 12 than 
carried by 6, 

When choosing a box of shotgun shells at a gun 
show, sporling goods store or Wal-Mart, you have a 
choice of several lengths of shell and loads. The most 
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common is 2 3/4 inches long. Common lethal buck- 
shot loads are: 0O= .32 caliber, 9 in the 23/4 inch, 15 
in the 3 inch, and 18 in the 3 1/2 inch. Buckshot O= 
30 caliber, 12 in the 2 3/4 inch. For the No, 1 
buckshot, which I think has ,22 caliber pellets is 16 
in the 2 3/4 inch. 

I would choose the2 3/4 inch shell with 12 .30 
caliber pellets, but any of the above would be fantas- 
lic, This is a close-up weapon, but then again, has a 
hell of a spread, due to the shortness of the barrel. 
One shot toward several opponents would be better 
than any semi-automatic, 


A"POTASH VOLCANO" 
How you can make it: 


Popular Mechanics, June 1902 


Nes Shooting forth flames and spouting 
Kode pe AR} ashesand lava the "Potash Volcano,” isa 
C1 * G1. 1247 iminiaturetikenessot the greatMontPelee 
“y eruption that destroyed St. Piere. Any 

| child can make a "Potash Voleano,” and 


it is not more dangerous than fring a 
firecracker. Listhe only toy volcano that 
will emit lava which flows down its side 
in realistic streams. 

‘To make the volcano build a mound of sand about one foot 
high, Dig a hole in the top § inches deep and 1-1/2 inches in 
diameter, Roll wpa piece of stiff paper to form a cylinder and place 
itin the hote making the paper form the wall of the hole, Also place 
apicee of stiff paper at the bottom of the hole, Make the paper hide 
the ground in all parts of the hole so as to keep away the moisture 
of the ground, Now your volcano is built, ‘Me next is to load it. 

You are supposed to have at your side 10¢ worth of potash, 
which may be boughtat any drug store. Be sure to tell the druggist 
the purpose for which it is wanted as there are numerous kinds of 
potash that will not do GI potash is unavailable try salipeter). Mix 
your potash with an equal amount of sugar, Now itis ready to be 
pulinto the hole. But first arrange the hese by which the volcano is 
tobe lighted. For this.a fire cracker stem will do, but you may make 
abetier fuse yourself by winding powder in tissue paper, Phice one 
end of the fuse down in the hole leaving the other end resting on the 
side of the volcano. Now pkice the mixture of potash and sugar in 
the hole. On top of this place a layer of pure potash unmixed with 
the sugar. and on this poursome gun powder, Light the fuse and the 
volcano will do the rest. There is an explosion which sents fire, 
smoke and sand upward. ‘Then follows a flame lasting for about a 
minute and the kiva pours down the sides of the mound. 


Popular Mechanics March 15, 1902 
WORLD IS GOING CRAZY, SAYS DR, HOYT. 


Present Rate of Insanity and Criminality Gives Cause for 
Alarm. 


Dr, Benjamin R. Hoye of Detroit bas figured oot that the 
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world wall be mad within three centuries at the present rate 
of increase of insanity. Ile says: 

“During the past fifty years the number of insane persons 
and fools has increased goo per cent. During the last decade 
the increase of popelation has heen Jo per cent, and the apparent 
increase im the defective classes has heen a lithe more than 
155 pee cent, 

“The United States census of 180 showed the total number 
of persons in prisons to be 82.329; number in juvenile reforma- 
tories, 14,246; wumbce in almshouses, 73.095: inmates of henevo- 


fent institutions, 111,900; number of insane, 106,44s. ‘Total 
number belonging to defective classes, 403,615. 
“Li 18s0 one person in every §.500 was a criminal, In 1890 


there was one criminal for every 726 of population, an increase 
of 445 per cent, while the population increased only t70 per cent. 
“We are rushing toward an abyss that will engulf the world 
unless something is done to check immorality and neglect of 
the laws of natare.” 
—_—oo oro 


Mercury Pulminate 

1. 100 grains of Hercury is dissolved in 14 drans 
of Nitric Acid (1.3 specific gravity) al allowel 
4o alt for 30 min after dissolving 

. Solution bs cooled and added to 2 02 of alechol 
(.849 sp grav) in a @lass vesuel. A Little heat 
is appliel untill effervescense Is started - do 
not apply more than is needed, Allow the reaction 


to continue to completion 


\ 


. Sool the reacted product, filler oul the crystals 
that form and wash al once with water aml allow 
to dry at room temp er in the shale in sumer. 

mM NOT allow these crystals to get any nore than 

warm, and keep avay from everything & everyone. 

Fumes produced in the reaclion are very toxic 


wel flamable. 
This process should produce a product that is 


slighly gray with a possible yellow tint ina 
exystal form. These crystals may be crushed whil 
wet if need be but VRIY CARFPULY and slowely - 
with no inpect. 

Product is bet if mixel with 20% Potassun 
Chlerate to produce nore heat on detonation and 
2s such becomes a vetter cap to set off some of 
the harder main explonives with more authority. 
This mix can be pressed inte the container at apx 
2-3,000 pel. A Standard fuse will make this go as 
well as a hot wire, but it also seeml Lo be more 
stable when male up in this maner. A 308 rifle 
caseing worked very well when ever it was Losted 
even on the “bifficult List types”. 
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Electric Pistol Fired by a Small 
Dry Battery Electric firearms may displace the pres- 


F) Rpg cni-day rifle and revolver just as they 
; oulmoded the old finthock gun. Dr. G. W. 
Thiessen of Moumvuth college has de- 
mad veloped a target pistol whose .22-caliber 
2 bullet is fired by a four and one-half volt 
adi battery, Lamers, extractors, ejee- 
fiors and the metallic and paper casings 
now used for shells are eliminated, In- 
stead, cartridges which burn completely 
ure used, and Dr, Thiessen believes pun- 
powder will be supplanted by a better ex- 
plosive, perhaps liquid. His first model 
@ employed the jump-spark principle re- 

quiring a coil and miniature spark plug, 
but this methed was discarded in favor of 
a “hot wire” to fire the charge at 
the trigger pull, 


Ablowe, electric tar- 
get pistel and the 
buls-eye om which 
ite accuracy was 
tried wut. The pistet 
POPU! wee wired to a dry 
( A ita AM Ke: Mi battery. Right, dia- 

$ IWANIC S pram af cartridne. 

= which de designed te 

August ’ 1940 burn eempletely 
leovlag no residue 

nor metal casing * PRIMER 


4 STEEL 
We 


Modern Mechanix January, 1934 


Soldering Block Resists Heat and Acid 

DEAL for soldering is this litle plaster of Paris 

hlock which keeps your workbench free from acid 
burns aod charred spots. Consulting the drawing at 
the right, you will see how the trick is Larned, 

A frame of wood, nol very deep, is tilled with plas- 
ler of Paris, with which salt has been mixed for quick 
drving. On this block vou con solder oouy job Ural 
fiens up, and the acid won't have the slightest elect. 
Likewise wilh the heat of the iron.—Janes Plog. 
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@eming Be Oevid Hed 


THR, 


ROMAN G.I. 


THE COMPACT, CONTROLLED, MEAN WORLD OF HISTORY'S 


MOST EFFECTIVE COMBAT SOLDIER 


If any combat soldier was ‘gov- 
ernment issue’, it was the Roman 
legionary. He fought, marched, bled 
and died on command. He con- 
formed to the military mold for 
twenty-five years of his life and did 
so for a good reason. He was the 
best. The Roman legionary literally 
didn't need good officers, He fought 
in essentially the same way for over 
three hundred years. He could 
make the weakest of the emperor's 
favorites look good as an officer 
and just. how he did jt is one of 
the most fascinating explorations in 
combat history, 

In the year One A.D., war was 
a clase, mean, desperate, slow and 
painful hand-to-hand struggle. De- 
feat or victory, life ancl death, were 


BY JAMES R. SILKE 


measured in seconds and inches. 
The legates (generals) and their 
staffs of tribunes (officers) were 
all born to wealll and command, 
War, for them, was a temporary 
and often quick means to a suc- 
cessful political or financial future. 
The officers measured war in loose 
terms of borders, provinces and 
prestige, but for the Roman G.L., it 
was far more precise, The legion. 
ary wanted the enemy close enough 
to destroy, but not so close that 
he would slip in his sweat or be 
momentarily blinded by his spurt- 
ing blood. An inch or a second lit- 
erally made the difference between 
the welcome jar of a bone crush- 
ing, life ending, sword thrust and 
the flashing pain of the legion- 


THE POOR MAN'S JAMES BOND Vol. 5 


f 


ary's first and fatal mistake. 

While the legates and tribunes 
rode on proud chargers over the 
world they ruled, few ignored the 
fact that the legionary made it pos- 
sible. The maps of England, Gaul, 
Spain, Africa, Greece, Egypt, Judea 
and the Near East were remade by 
the men who marched rather than 
rode, The great Roman military ge- 


RANK AND PAY CHART 


(Early Empire) 
(yeatly wages) 

CENTURIONS 

Primus Pilvs, senior centurion of 

the First Cohort 15,000 denarii $1,200 

Primi Ordines, centurions of the 

first colvort 7,500 denarii 600 

Ordines, centurion; of cohorts 

two through ten 3,750 denasii 300 

All centusions were futher graded as 

HASTAT! (youngest), PRINCIPES (junior) 

and PILANI (senior or oldest) centurions, 
OPTIONES 

Understudies of the centurions, Appar- 

ently there was one for each céntution. 

Their pay is estimated af 1.800 denatil, 

but ranged widely from cohort one 

thraugh ten and from jot to job. 
LEGIONAIRES 

Praetorian, honor guatd of the 

emperor stationed in Rome 


780 denarii 60 
Mombers of tho First Cohort ..., 

450 denarii 36 
Members of Cohorts two 
Unough ten . 5 denarii 1:3 


ADDITIONAL BENEFITS 
Augustus gave his legions gratulities of 
2,500, 500 and 250 denarii on separate 
occasions. Other emperors gave similar 
amounts. 

On discharge each veteran received 12,- 
G00 denarii and in many cases 2 plot 
of land. 

DEDUCTIONS 
Compulsory loans of one half of all gra- 
luities and pay wete taken by the stale 
fo pay for bedding, boot and strap, the 
annual camp dinner and, ntost important, 

food and the burial society. 


Julius 


Marius, 
Pompey and Caesar Augustus, 
shaped and reshaped their military 
tactics and organizations to support 
and sustain the men who risked 
their lives in the narrow, fragile lim- 
itations of combat. 


niuses, Caesar, 


THE LEGION 


The Republic of Rome was 
founded in 509 BC and the army 
during that time was formed into 
legions with the tactical unit being 
the maniple of approximately 120 
men. The maniple, however, was 
both too small and too large. Too 
small to withstand barbaric hordes 
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which infiltrated the gaps belween 
the maniples and too large for one 
man to properly command. The le- 
gion was reorganized, probably un- 
der Marius in approximately 112 
BC, into a cohort structure of 600 
men. The cohort was made up of 
six centuries for stnaller tactical 
operations and for the sake of ef- 
ficient command. For administra- 
tive details, the maniple, now of 
two centuries, was maintained, but 
the century was the essential com- 
bat unit. Much like the platoon of 
today, its strength varied from the 
100, for which it was named, to 
around 60. This size unit has 
proved to be the most effective 
combat strength for various suc- 
cessful armies throughout history. 
One man can command it with max. 
imum effect if he is able. The 
Roman generals after Marius all 
put their personal and national am- 
hitions into the hands of the men 
who commanded the centuries. 
From the beginning of the Empire 
in 27 BC up the closing years in 
395 AD those centurions fed the 
Roman Legions and formed their 
own distinct structure for a truly 
G.I. army. 


ORGANIZATION 


The Roman Army was essen- 
lially a non-commissioned organiza- 
tion. It’s strength, its tactics, and 
its pride began with the Primus 
Pilus, the number one centurion 
of the First Cohort of each legion, 
and moved down to the raw re- 
cruits, the seventeen year old boys 
just beginning the first year of their 
twenty-five year hitch. This fact 
was so imbedded in the military 
system and the military system was 
so much a part of Roman life, that 
in time the Emperors would come 
from the ranks of the centurions. 

Each legion carried with it an 
Eagle (Aquila) and the Primus Pilus 
carried the eagle or had his un- 
derstudy, an Aquilifer, carry it. 
The Aquilifer came from the Op- 
tiones, the rank just below the cen- 
turions. The Eagle itself was more 
than a symbol. A religious cull, the 
‘aumen legionis’ was built around 
it. Every Roman G.1. believed in it 
and knew that the loss of the Eagle 


Ratchet 


meant the loss of the legion. For 
the legion to continue, for their 
lives to continue, the Eagle must be 
sustained, protected. Loss meant 
banishment and sometimes death 
by the hands of comrades in other 
legions, 

The ideal manpower of a legion 
and the varying ranks and pay of 
the non-commissioned officers who 
commanded them is shown in the 
accompaying chart, A century, how: 
ever, often didn't have its full com- 
plement of men, afd, just as the 
strength of an army platoon in Viet. 
nam will change in combat on a 
minute by minute basis, so did 
the century change during combat. 

The Roman Army organization 
presented opportunity for advance- 
ment to the G.l.s who wanted and 
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sought it. The Primus Pilus was 
equivalent to a U.S. Army Major. 
He was responsible for the tactics 
of the legion in combat and its con- 
duct in camp or on the march. The 
organzialion made it possible for 
the best men to reach that rank 
in as few as nine promotions. And, 
he reached it because of experl- 
ence and success in military com- 
bat. For the ‘ranker,’ and most 
Roman G.l.s were that, it took as 
many as fiftynine promotions to 
move to the rank of Primus Pilus 
and most never made it. Promo- 
tions were made from Cohort to 
Cohort and the quality of the cen- 
turions and the men got better and 
better moving from Cohort Ten to 
Cohort One. 

The Roman always knew where 
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HELMETS 


the best men were and designed 
their method of attack to take ad- 
vantage of them. 


TACTICS 


The Romans took the close, 
mean, desperate, style of warfare 
of their time and made it closer, 
meaner and gave the desperation 
method and precision. And, they did 
it expertly. For over three hundred 


THE POOR MAN'S JAMES BOND Vol. 5 


A smaller catapulta in the euseum of Besancon. The Romans possessed the art of 
making rope skeins of halt and gut which, when wound light and suddenly released, 
threw the stones and javelins upwards of BOD yards. The art was lost and Medieval 
warriors used 9 counter-posed weight system with half the range. 


The Onager threw large stones. 


HEAVY WEAPONS 


years there wasn’! much of a can- 
test. Roman G.l.s moved like tight 
ends or pulling guards on a pro- 
fessional football team. They were 
big, rough, quick, sometimes awk- 
ward, explosive and, when required, 
slow and painful. They moved into 
and over the enemy, not around it, 
and they came in waves or platoons. 
It was like the Green Bay Packers 
against East Tulare High, 


Meticulous attention was given to 
each detail. , . to the seconds and 
inches. The pattern of attack was 
fixed and remained for three cen- 
turies. Little was left to chance. 

The Roman G.I. was equipped 
like a small fort. He was part of a 
unit of one hundred that was de- 
signed to fight like a single indi- 
vidual and they were, in fact, ac- 
tually linked together on occasion 
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ORGANIZATION OF THE LEGION 


LEGION; consisted of 6000 men when at 
capacity strength, but sanged in actual 
strength from 3,000 to 6,000. 

COHORT, there were ten cohorls to a te 
gion with each consisting af 600 men. The 
quatily of men ranged from cohort one 
(the best and most experienced) to cohort 
ten (raw recruits). In combat. the cohort 
was drawn up in centuries two deep and 
three across. Centurions wete designated 
prier (front) and posterior (rear). 
MANIPLE; there were firee maniples to 
each cohort and each contained 200 men. 
The ntaaiple under the eatly empire was 
strictly an administrative division and had 
no tactical purpose. 

CENTURY; there wete 60 centuries to a 
lopion, 6 fo every cohort and 2 to every 
nranipte. Each consisted of 100 men. 
ANTESIGNAN!; a picked squad, lightly 
equipped, which was chosen by the Primus 
Pilus from the front line of the first cohort 
for scuuting duly. 

CAVALRY: thera wore 120 horse soldiers to 
every legion which were wsed primarily for 
scouting and dispatches, As a cavalryman 
hed lo supply bis own horse, the horse 
soldiers came from the ranks of the Ro- 
man knights, the social and economic or: 
der just below the senatorial class, 
AUXILLARY; the Roman policy was to draw 
supernumerary troops from the native peo 
ples they conquored. The strength of the 
atxiiaties atlached lo each legion vatied 
with its duties, locales and needs. Caesar 
had with him Baloric singers, Crelan atch 
ers and Numidians. Note; stingers anid 
stone throwers were almost invariably lett 
handed as the Roman had fillle use for 
soullipaws. 


by their shields. But the Roman 
G.I, Was also designed individually. 
Weight, speed, protection and strik- 
ing power were the primary factors 
in his design. The illustrations in- 
cluded here show just what he wore 
and what he looked like. It is ob- 
vious he carried in excess of eighty 
pounds into combat anc, naturally, 
he tired quickly. 

The Romans were a patient, a 
stable people. They could wait for 
the right conditions and did, Avoid- 
ing the danger of fatiguing their 
men, the Primus Pilus only gave 
the order to attack at precisely the 
correct momen|, If the enemy was 
in a defensive position, the trum- 
pels sounded when the front (prior) 
ranks were exactly 360 feet away. 
lf the enemy was advancing, the 
altack signal was given when there 
was 750 feet belween the front rank 
and the enemy. In both cases, the 
distance lo be covered by the charg- 
ing Roman G.|.s was the same. The 


distance of 360 feel was selected 
after careful experimenting as to 
just what distance allowed the le- 
gionary to attack at his most effec- 
tive condition. 

Due to the weight he carried and 
due to the fact that he fought as 
hard as he could every moment in 
combat, the peak effective length 
of combat time was measured at 
fifleen minutes. All combat tactics 
were based on that fact. The six 
centuries of each cohort came in 
Six waves of between sixly and one 
hundred men. Each wave fought fif- 
teen minutes and rested for seven- 
ty-five. Almost daily practice was 
given lo making the maneuver of re- 
placing an entire century in the 
middle of combat, With fresh troops 
arriving every filleen minutes, the 
pressure could be kept on the ene- 
my for a total of ten and one half 
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hours. It was more than enough. 
When the correct distance of 
360 feet was reached, the front 
rank Cohorts (1, 2, 3, and 4; see 
illustration) moved quickly forward 
to within 200 feet. At that point, 
the first two rows ran at the front 
rank of the enemy with their jave- 
lins (pilum) in throwing position. 
Just before closing with the enemy, 
they threw their javelins at the 
front rank, drew their short swords 
and hit hard, jabbing and hacking. 
As the front rows hit the enemy, 
the next three rows had moved up 
and were hurling their javelins at 
the rear of the enemy to create 
confusion and to make it difficult 
and dangerous for them to bring up 
reserves. These three rows then im- 
mediately hit the front rank of the 
enemy choosing either to support 
their comrades in trouble or add- 


THE G.1. 
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century moved up and watled for their 
Ovdine to move Wem into the coeftict. 


ing to the weight of impact where 
they were gaining an advantage. 

Simultaneously the second rank 
(posterior) of Cohorts 1, 2, 3, and 
4 advanced one-third of the dis- 
tance to the enemy and took posi- 
tions to cover emergencies and to 
lake advantage of success. 

If the first or second attack 
seemed to promise success, Co- 
horts 5, 6 and 7 rushed into com- 
hat hurling their javelins at the 
enemy's rear ranks and pressing 
hard into the weak areas, The 
remaining three Cohorts, 8, 9 and 
10 were held in reserve, in case 
the enemy rallied or in case they 
were faking retreat and drawing 
the legion into a trap. 

The Romans went about their 
warring systematically, carefully 
and in a manner that indicaled they 
never had a hope, a thought, or a 
desire for it to end, For the G.I, 
serving twenty-five years, and in 


- 


PRIMUS PILUS 
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many cases more, it simply never 
did end. It was his way of life, his 
children could follow and for the 
most part, did. Combat certainly 
brought the fear of death, but the 
legionary had other problems he 
offen considered more important 
and many thal were more constant. 


WEAPONS 


Weapons were a primary con- 
cern. The Gl, had to supply his 
own on entering the service, but 
the opportunistic centurion no 
doubt made it possible for the raw 
recruit to obtain weapons at the 
standard unreasonable loan rate 
if a civilian speculator hadn't done 
so. Maintenance of the weapons, 
however, was a government res- 
ponsibility and armourers were de- 
Signated for each cohort. The offen: 
sive weapons consisted of a pilum 
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OS | tacked outside the tents on the Principia, the 

ih road on which the generals’ teals were raised, 

memes Nale lent webbing to secure cloth tent hoods, 
ee ; ve -“" Ud 


Plan of a Roman Camp for two legions. 


A LEGION’S CAP 


THE POOR MAN'S JAMES BOND Vol. 5 


EXECUTION 


41 


or a lancea, both were throwing 
spears, javelins, with the pilum be- 
ing the heavier of the two. The 
gladius, or Spanish short sword, 
was the principal weapon. Ils short 
length is a clear indication of just 
how close the legionary got to the 
enemy before he was able to des- 
troy him. The pugio, dagger, was 
more of a tool than a weapon, but 
was no doubt put to use by the G.I. 
when it served him to use it against 
the enemy, The scutum, shield, 
was also considered a weapon be- 
cause of the manner in which the 
Romans altacked and its edpes 
found their way into many a Celtic, 
German and Parthian ribcage and 
groin, 

The pilum is of particular inter- 
est as it shows low the Romans 
slowly and carefully developed their 
weapons. Over a period of 100 
years the pilum’s construction 
changed from being made by sim- 
ply driving the shank into the 
handle to having the shank driven 
into the handle and then attached 
by metal rivets. It further changed 
when one of the rivets was made 
of wood so that the handle of the 
pilum would break off after mak- 
ing impact with an enemy shield 
and make it impossible for the 
enemy to reuse the pilum. Yet an- 
other perfection was made at a later 
date. The metal beneath the point 
was left untempered so that the 
impact of the pilum on an enemy 
shield bent the iron and made it 
impossible for him to draw the 
spear from his shield and thus 
hampered his movernent. 


BURIAL 


Scholars often comment that the 
Romans had a great fear of being 
forgotten and buill monuments, left 
inscriptions and fashioned gilded 
graves lo perpetuate their memory. 
Most of these efforts, however, per- 
tain to the wealthy Senatorial class, 
the officer class. The G.I, how- 
ever, had the same feelings and 
beliefs as his leaders. The impulse 
to be remembered went far deeper 
than individual pride, 

The one thing the Roman G.I. 
wanted most from the army, was a 
proper burial. He was guaranteed 
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that and a stoppage in his pay was 
automatically taken for the ‘sol- 
dier's burial club" (ad signa), These 
burial clubs were more than travel- 
ing morturaries. They were a reli- 
gious unit and in lime became the 
political structures around which 
discharged legionaires gained civil 
control in the many provinces they 
settled for the empire. 

The fear of not being buried was 
nearly five hundred years old by 
One A.D, It began with a strange 
and still obscure Etruscan belief 
that found its ritual in the family 
structure, The priests of the reli- 
gion were the living male leaders 
of the Etruscan households. The 
religion was perpetuated by the 
worship of the deceased who were 
buried on the home plot. Improper 
burial, burial in other than the 
homeplot and improper worship of 
the dead caused the deceased to 
travel in torment through the 
‘shades,’ a nether world no one 
has properly defined, The Etruscan 
influence pervaded the Roman reli- 
gion and, with time and change, 
the worship of the dead male mem- 
bers of the household became the 
worship of the dead members of 
the tribe and eventually the dead 
citizens of Rome. Every aspect of 
Roman fife, in fact, was built and 
developed with the idea of preserv- 
ing whal was, of maintaing the 
Roman order rather than planting 
the Roman order. Even the empire 
grew and spread with this idea. 
Wars were fought to protect the 
borders of Rome rather than to 
spread its influence much in the 
same spirit as the United States is 
at war in Vielnam. 

For the Roman G.l,, however, it 
it was not a philosophy he un- 
derstood, but a practice, a fear and 
a necessily. 


CULTS 


In addition to the worship of 
Rome and the Pantheon Gods, the 
legionary indulged in and welcomed 
other religions and practices, It was 
a time when the wisest of men 
would examine the bloody entrails 
and bones of a freshly slaughtered 
bull in order to determine whether 
or not to make war, marry, buy a 
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new slave or body lotion. Flights 
of birds were also studied in detail 
and intricate charts were made and 
examined to determine whether or 
not the Senale should meet, The 
G.|. adopted all the bastardized ver- 
sions of such beliefs. His was a 
putter religion and he practiced it 
with the same enthusiasm and dili- 
gence the China Marine gave to his 
gambling and liquer, 


WOMEN 


Foreigf lands and foreign women 
introduced most of the new beliefs 
and new practices to the men of the 
legions and provided the few crea- 
live comforts the Roman G.l. had. 
The legions were usually located 
in the same general geographic 
areas during the lifetime of a 
soldier and most eventually set- 
tled where they had served. The 
women, more available than attrac- 
tive, found their way into the camps 
and forts and eventually into the 
beds and lives of the men. A Ie- 
gionary was a good catch, for, 
while he was not allowed to marry, 
the offspring of his illegal marriage 
were offered Roman citizenship 
upon enlisting in the army. Roman 
citizenship meant success in the 
Roman world and for the less am- 
bilious woman, the fact that the 
G.I. gota salary, when 999% of the 
working class didn't, was enough 
inducement to make herself avail- 
able, The option was slavery or 
starvation. 


SECURITY 


In addition to the army offering 
a tomb and honorable burial, the 
G.I. was made secure in many other 
ways, Most of the legionaires were, 
naturally, rankers, men designed by 
the gods to do little more than fol- 
low and survive. The army offered, 
as it does now, a relief from the 
responsibilities of existence. The 
pay was good, there was medical 
help available to cure with hot iron 
or emetics the humors that prowled 
the body after being stricken by a 
foul weapon or a fouler woman. 
Food was bought with stoppages 
in his pay and consisted of soup, 
bread, vegetables, lard, vinegar 
mixed with water, in the East olive 


oil, and on occasion, wine. Beef 
was seldom found on a legionary's 
knife, bul fowl and pork were his 
when he could catelr it. 


DUTIES 


During periods when there was 
no combat, and there were all too 
many for the G.I. bent on adventure 
and booty, the legions were set to 
building roads, aqueducts, cities, 
arenas and bridges, That many still 
sland testifies to how carefully 
they were built and to the philoso- 
phy of preserving and maintaining 
Rome rather than dominating the 
world. 

Besides duty in combat, there 
were the normal, easy details; or- 
derly room clerks and sergeants; 
the Aqulifers who carried the Eagles 
in and out of combat; Signifiers 
who carried the emblems of the 
Maniples; Optios who took com- 
mand when the centurion was gone; 
Tesserarius who received the watch- 
word and trumpeteers, buglers, 
armourer-sergeants, doctors ar 
vets, pickets, baggage details, those 
in charge of letting tand to vet- 
erans of their century, and mem: 
bers of various tribunes’ staffs. 


PUNISHMENT 


If a legion, cohort or century de- 
serted, mutinied or was insubordin- 
ate, it could be decimated (deci- 
matio), which meant that every 
tenth man was beaten or stoned 
to death by his comrades. This sel- 
dom happened under the empire, 
but it indicates that the Roman G.I. 
was an integral part of a unit, if his 
partners failed, he failed, and every 
G1. knew it. 


COMRADESHIP 


Although it is not written down 
anywhere, perhaps the one aspect 
of Roman military life which was 
most vital was the relationship of 
each man for those on either side 
of him, Roman historians, all who 
came from the Senatorial class 
which was the only class taught 
how to read and write, only write 
of what the officers meant to each 
other. Anyone who ever went on 
patrol with other men, or played 
any kind of ball on a team, knows 
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how vital it is to have the best, 
the roughest, the toughest, the 
bravest of men on either flank, 
There was a man six feet to either 
side and one six feet to the rear 
of every Roman G.I, All were 
equipped with the best weapons, 
food, pay, fortifications, ordnance, 
transport, armor and tactics of their 
time. It is only logical that the men 
were also the best and if they 
weren't, were discarded long before 
a century of one hundred went into 
combat. It was better to go with 
ninety-nine, or for that matter 
sixty men, than to go with cowards. 
It was, in fact a necessity and it 
was inevilable that deep, strong 
relationships were made and kept. 
Certainly corruption, stupid an- 
ger and pain were part of Roman 
camp life. The centurions, at least 
many of them, could be bought off 
and fight duly obtained. As with all 
armies, the dreamers and the sen- 
sitive got the worst of it and a good 
wornan, even a slightly reasonable 
woman, was fair game for your bes! 
friend. There was laughter, death, 
murder, good times and hatred in 
the camps of the legions. The 
camps were rich with the best and 
worst of life, but in the field of 
combat, only the best was acceplt- 
able. For the Roman G.I, anything: 
less was not government issue. 


NEW GANGSTER WEAPON 
FITS PALM OF HAND 
Popular Science Monthly 
— September 1935 
A tiny but deadly automatic, recently 
found by Federal men in a thug's posses- 
sion, bears witness to the ingenuity of gang- 


land's inventors. Squeezing the gun in the 
palm of the hand 
depresses a trigger 
bar, and the gun 
fires through a 
barrel between two 
finger loops. The 
weapon also serves 
the purpose of brass 
knuckles. 
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Popular ‘Mechanics Dec. 


Custom -Make Your 
HUNTING KNIFE 


Visen PREPARING for long and diffi- 

cult trips afield, himters, trappers and 
explorers often discard other less essential 
equipment in favor of the all-purpose hunt 
ing knife. An experienced camper alone in 
the woods would rather lose his tent than 
the hunting knife in his belt sheath. He can 
pet along without the former; the latter is 
indispensalle 

Although knifesmiths usually seleet 
Swedish steels beewuse of Ceeir stability 
and extremely fine groin, for the finest 
hand-forged custom blades, you can make 
a veasunubly good biumting knife from a 
lavge mill file. Probably the next best mate 
vial is an otl-bardenims tool steel, as it has 
a better response to tempering and a more 
uniform soumdaess of stevecture than dues 
the average file. 

Photos on these pages showing the essen- 
tial steps in knife making were taken in 
the workshop of W. D. Randall, noted 
huifesmith ne began making kuives os a 
hobby and now is in the business of bund- 
forging Chem in various styles that class 
among the finest made. Iu the photo abuve 
Randall-nade knives are shown in styles 


1952 


pee 


Above, one of the first steps in making o huife is 
howting the blunk in a blacksmith’s forge, Belew, 
after heating, the blunk is hommer-forged an an an: 
vil te draw the blade to the rough form for grinding 
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and bhxle lengths suitable for all purposes, 

In making a blade in any of the three 
styles detailed below, the blank is first 
ground to form the tang fo sectional size 
and Lo shoulder the offsets for the hilt. If 
a file is used, it ondinavily is annealed be 
fore grinding, Then the rough is heated to 
a cherry red ina blacksmith’s forge (heat 
ing alse can be done ina eoal-burning Cur- 
nace) and hammer-forged on an anvil as 
in the lower photo on the preceding, page. 
Forging in this manner draws the bevels 
to the rough shape ane gives an edge thick- 
ness of about ie in. Then the blade and 
tae are linished tp exnel size by freehand 
inding on a coarse wheel as in the upper 
The edge bevels are 
ground to form a eulting edge and the nrur- 
row brel bevels ove ground in to shape 
the blade te contour. This operation re- 
quines extreme care to get the lines of the 
Ilacde ground (rue. Note that in the photo 
the opemter is wearing heavy leather 
Kloves te protect his hands from injury, He 
alse wears industrial-type gogales. 

Next the blade is hardened by heating it 
cherry ved and immersing instantly in tem- 
pering oil. On some steels it is necessary 
to repeat this process in order to equalize 
infernal stresses, Use low heat in suceeed- 
int steps—oboul 450 deg. When properly 


Above, rough-qrinding the Llawk an a coco emery 
wheel. Below, polithing blade on stitched cloth buff photo at the tefl 
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lermpered the blude appears a straw-blue 
color and can be cut with a fi vom this 
point on, special care must be used to avoid 
drawing the temper True the bevels by 
slow, Light grinding on a medium-fine 
Wheel, checking the results continually by 
eye wetil all surfwees of the blade show a 
true reflection when viewed In oblique 
light. Before honing and bulling, the reflee- 
tions will be rather dull, but they will 
enable you to spot trreqularities in the sur- 
faves. While grinding the blade to final con 
four, true up the tang and fit the bilt and 
htt piece, In the knives pictured aml de- 
tailed, dhe bilt is of brass and the butt piece 
of aluminum. The hilt is filed to the rough 
shape before fitting to the tang. Final luish 
tug of the bhude is done ona lone as in the 
lower right-hand photo, and the fine 
seratches left by the final grinding are re 
moved by bullling on a stitched bull as in 
the lower photo on the opposite page. The 
buff should be charged with polishing 
rouge of the type specified fir steels. 
Although ivory, staghorn and even cor- 
jain metals are used for hundles, ordinary 
lop-grain cowhide is reconmmended for 
hunting knives, The lower center photo at 
the right compares the rough with the fin 
ished leather bandle, Details below and 
on the opposite page give sixes of the lenth 
er disks, Note that the latter are oval in 
rough shape and that the eater holes are 
cut rectangular to fit the tong snugly. Five 
Huein, fiber squares in three colors are fitted 
on the Gang next to the hilt. Then folles 
with the leather disks and three 
fiber squares. Cement each disk and square 
to the one preceding. Then attach (he butt 
piece firmly in place by peening the tang 
projection. Rough to size and shape with a 
coarse rasp as in the upper center photy ut 
the riubt. Then finish the bill and the entire 
handle with a medium emery wheel and (- 
nally bring to a high polish with a stitehed 
doth bull charged with polishing rouge, 
Ween Iyer {Ping be careful not to heat the 
leather handle unduly. ‘The shape of the 
handle is optional, Grind it to a form that 
suits your finger grip. aa 
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ALL PURPOSE FIGHTING KNIFE 
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ln the terapering process the blode is heated in an 
electric furnace which pornite clove control of 1 


leother hondla is roughed out with ao coarse rasp 
ond the hilt ond butt piece ore filed to the rough 
shope. Finish with emery wheel ond a stitched buff 


Above, the rough ond finished hondles of the ofl- 
purpose kaife. Below, honing the blode by hend on o 
threeypurt professional-type hone, Note blode angle 
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Teach Soldiers to Shoot Straight 


This, the Problem of Steet Vital Importance, Says Col. W. P. 
Hall 


This article is from Popular Mechanics, Feb., 1904. 


When you can shoot a ri- 


fle as well as our soldiers did during the Spanish-American war, your unit can 
defend its territory from any aggressor, especially if the agressor is armed 
with modern semi-automatic weapons. Between the marksman and the “sprayer” there 
is simply no contest. So get your Ml 30.06 Garand and practice to win. 


Hy Col, W. PL Hat. Acting Adjotant General, U, 


The future of the military estublishinent 
of our country seems to he very bright. 
The barbers whieh It fs considered best to 
fortify against mival forces are rapidly be- 
Ing put in condition te make easy thelr 
suecessful defense, Our land forces, our 
regular army aod militia are being trained 
on Hoes to make them qniekly available for 
any emergency amd te give them efetoncy 
on the fleld of battle, ‘The problem of the 
concentration of troops at certain points ds, 
on aceount of the imany riilrond tines and 
other wouderfal currying capacity, quite a4 
shinple one, while the field maneuvers, prie- 
tlee marches nid comps of instruction give 
the valnalite lessons requited for their dis- 
position and handing In action aad) teaen- 
fie the sxeldler how to sheot his arma and 
hilt whit lie shots at. 

With the long range. high power millary 
Wwerpon now Jn ouse if becomes of more vite 
tmportance thin ever before that the 
shooter should be a good tarksian Uf 
the allround military eMfleleney he desig- 
nated by ten points, at least eight of them 
are excellence Jn marksmanship. 

In shooting a rifle at long range, If the 
shooter misses the object be Intends to hit, 
the shot Is generally lost and he ts some- 
thing like the quall shooter who fires at the 
flack when the covey gets up. 

‘The value and Importance of high eM- 
clency In military rifle shooting on the feld 
of battle was never so forcibly iustrated 
na during the Santingo campaign. For 
eighteen sears previous to this our litte 
army had received an excellent and thor- 
ough training In target practice and was 
ns a cinas fine miltary rifle shots, They 
had been traincd, with other things, to 
shoot at an object the size of a man's head 
and rhouldera between flye and aix hundred 
yards, and many of them would hit, firlng 
rapldiy nine times out of ten. 


8. A. 


At Santinge our troops marebed over an 
open spree from four to alx bundred yards 
to attack an cnomy in well constructed rifle 
pits upon the other side; our losa was com- 
paratively small, and it fs acknowledged 
that our opponents were very poor shote, 
and it ts sald they hid reeelved little or no 
training In rifle shooting. 

In conversaton wih a number of ovr tine 
rile shots who were In this enmpatgn, T 
lave gathered these facts, and one very 
sensible man remarked that if our men lad 
been in the trenches they could easily have 
destroyed ten thoes thelr number of mn ut- 
tacking force. These remarks are not dn- 
tended to and eannot cast n reflection upon 
uoy soldler opposed to ux. 

It Is Jike a fine tennis or golf player en- 
guging Ina game with one who cunpot play 
a Uttle bits the result is Inevitable, 

In concluson, EF wilh add that rifle shooting 
ean be ensily taught by proper trainlug to 
the gnilery and does net require a inrge ex- 
denditure of ammunition or much practiee 
upon the range, 

The responaibility of tenching soldiers 
how to shoot rests with the captains and 
HNeutenants, and In onler to teneh It correct- 
ly they must know how to do It themaclyves, 

I am glad to any that Congress Ia dix 
posed to be Uberal in approprinting for 
shooting gallerlea and ranges, and ft Ia 
hoped our regular troops and militia and 
the various rifle and revolver clahe@ will soon 
be engaged In friendly shooting compett- 
tions all over the country. 

In thin way we will soon hate an army 
rendy to take the fleld on rhort notice, and 
their efficiency for effective work on the line 
of battle will be aecond to none, 

+4 ——-— 


A publisher haa discovered that a buehe! 
of whent containg 869,720 groina, 
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Southern Chivalry 


Harpers Weekly, Feb. 7, 1863 


In vindication of the picture iflus- 
trating Souther chivatry, we present below 
a few extracts from the history of the war 
Jeff Davis, in bis proclamations, has con- 
Siantly endeavored to make it appem that 
whereas the war was waged with chivalry 
fui genticness by the South, it was curried 
on with every circumstance of atrocious 
savagery by the Union Woops. Here are a 
few examples of the chivalry of which the 
rebel boasts. 

BARBARITIES AT MANASSAS 

The Senate committee, appointed 
to inquire how the rebels had treated our 


dend on the field of Manassas or Bull Run, 
sity in their report 

‘The rebels manifested a fiendish 
spirit in their reatment of uur dead, Bodies 
were pried out of their graves, and Mrs 
Hierce Butler, who lives near the place, said 
iat she had seen the rebels boiling portions 
of the bodies of our dead in order to oblain 
their bonesas relics. They could not wait for 
thein to decay. She said she had seen drum. 
sticks made of Yankee shinbones, as they 
called them. Shc had seen askull that one of 
the New Orleans Artillery had, which he 
said he was going to send home and have 
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mounted, and that he intended todrink brandy 
punchoutohitthe day he was married. Many 
of the bones bad been manufactured into 
finger rings, 

The outrages upon the dead will 
revive the recollections of the crucilies to 
which savage wibes subjected their prison- 
ers. They were buried, inmany cases, naked, 
with their faces downward. They were left 
to decay in the open air, their bones being 
carried off as Wophies, sometimes, as the 
testumony proves, © be used as personal 
adormments; and one witness deliberately 
divers that the head of one of our most gallant 
officers was cut off by a secessionist, to be 
tured into adrinking-cup on the occasion of 
his marriage. Monstrous as this revelation 
may appearto be, your Committee has been 
infonned that during the last wo weeks the 
skull ofa Union soldier has beerrexhibited in 
the office of the Sergemm-at-Arms of the 
House of Representatives, which had been 
converted to such a purpose, and which had 
been fourm! on the person of one of the rebel 
prisoners laken in a recent conflict, The 
testimony of Governor Sprague, of Rhade 
island, is most interesting. It confinns the 
worst reports against ihe rebel soldiers, and 
conclusively proves that the body of one of 
the bravest officers in the volunicer service 
was burned. He does not hesitate to add that 
the hyena desecration of the burned corpse 
was because the rebels believed it to be the 
body of Colonel Slocum, against whom they 
were infuriited forhaving displayed somuch 
courage and chivalry in forcing his regiment 
fearlessly and bravely upon them 

HORRIBLE TREATMENT 

OF THLE WOUNDED 

A dispatch from Murfreesboro, 
dated December 31, says: 

The cnemy during yesterday ha- 
missed our rear with their cavalry, and cap- 
tured sone of our wounded men near 
Nolinsvillc, Rebel guerrilla bands attacked 
and burned our amy wagons, ambulances, 
cte., and acted most outrageously, throwing 
the sick and wounded into the roads to die. 

Major Slenmer and Captain King, 
who were being conveyed away wounded 
from the baile field in aa pmbulwce, were 
caplured by the rebels, taken four miles 
away, amd then paroled and thrown oul on 
the road 

The Medical Director of General 
Grant's amy, in an official report dated at 
lolly Springs on 30th December, say 

I rvevived the assunmee by Gen- 
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eril Ban Dom's Adjutant that the Armory 
Hospital should not be burned, but that it 
should be protected by a guard. Satisfied 
with this, | returned to my quarters, bot had 
not been there an hour when | was informed 
that the building was in flames; and thus this 
fine structure, with two thousand bunks, an 
imimensclotof drugs and surgical apparatus, 
thousands of blankets, sheets, and hed sacks, 
was soon in ashes, 

‘This proceeding, in violation of an 
express promise, and of all rules of civilized 
warfare, is an evidence of the barbarity and 
want of principle in the Confederate offie- 
ers. But this was not all, An attempt was 
made 10 destroy the Gener Hospital, lo- 
cated on the main square, and which at the 
time contained over S00 sick. 

A quantity of ordinance stores had 
been deposited in a building on the next 
block to the hospital, and by the order of 
General Van Dom, as stated by the officer 
who had charge of the matter, the barrels of 
powder aml boxes containing shell and car- 
tridges were taken outand piled up nearly in 
from of the hospital and set fire tw. 

‘Two medical offivers protested 
against this wanton act, but their requests 
were treated with contempt, and before there 
was time to remove the sick the walls and 
windows of the hospital were riddled with 
flying balls and shell, and finally a terrific 
explosion took place which shook the entire 
building, destroying almost every window 
and door in the establishment, wounding 
about twenty men, and creating a scene of 
the wildest confusion. 

Alarge number of buildings onthe 
poblic square took fire from the explosion, 
iu it was only by the utmost efforts that tie 
hospital was preserved as a shelter for the 
men in the night air. 

‘Together with the medical officers 
whio assisted me in caring for the sick and 
wounded on that trying day, | thought that 
the rebels bad now done us all the harm in 
their power, but to injury insult was to be 
added ina manner | hope never to withess 
again. A rebel cavalry officer named 
Brewster, who sunted he lad been deutiled 
by General Van Dom to “march off every 
sick man that had wot been paroled, collected 
together, pistol in hand, about 180 sick sol- 
divrs, forced them torise from their bedsand 
fail in line, threatening (> shoot the medical 
officer who expostulated with him, and pe- 
tually made the poor fellows, suffering from 
typhoid fever, pneumonia, anddiaciea, stant 
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with him on the road, ‘The men fell down in 
the street and had to rise again for fear of 
being shot, when they were so weak that the 
slightest motion was agony. On being im- 
portuned if there was any thing in the name 
of humanity that could be done to stop his 
brutal proceedings, he finally consented to 
let them alone on receiving a paper, signed 
by all the surgeons present, stating that the 
men were too sick to walk, and their removal 
was an impossibility. 
A NEWSPAPER 
CORRESPONDENT WRITES 

Oncoftheenemy’s cavalry rode up 
lo a wagon containing a wounded German 
soldier of Captain Lang worthy’s company, 
Second Wisconsin regiment, and, dagging 
him out by the hair ofthe head, piercing him 
through the bexly with his sword, yelling, 
"TH teach you d-d black abolitionists to 
come down here to fight as." The trooper 
then rushed upon the driver of the wagon, 
and, with a back cut of his sabre, nearly 
severed the man’s head from bis body, and he 
fell lifeless among his horses. 

At the battle of Bull Run, an Ohio 
surgeon detailed for duty in a hospital, testi- 
ficd that it was assiduously shelled by the 
tebels while the wounded of both arniies 
were being cared for in it. 

The Philadelphia Inquirer con- 
tained the following, shortly after the battle: 

A lieutenant of an Ohio regiment, 
dow inthis city, nd who was atthe buule of 
Bull Run, stues that he saw several of our 
wounded bayoneted and having their Uiroats 
cut by the members of the Alabama saul 
Georgiaregiments. The poor fellows begged 
for their fives, but their pleadings were dis- 
regarded, and with an oath the death wound 
was inflicted. 

MURDERS OF DEFENSELESS MEN 

The following account of te mur- 
der of Gener Robert M Cook ts in point; 

On Tuesday last General Robert M 
Cook, who was at the time very sick, was in 
an ambulance wear Salem, Alabams, on his 
way to his brigade, The ambulance was 
traveling over the usual military road, and 
about ten O'clock in the morning itarrivedat 
a plantation where there was an abundance 
of water. After refreshing themselves they 
passe<on with the wounded General. Intel- 
ligence of his whereabouts and condition 
was quickly spread, itis supposed, forbetore 
the ambulimce had proceeded three miles 
the driverdiscovered that he was pursued by 
guerrillas. 
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Itwas impossible to think of fight, 
and Gen, Cook's condition prohibited any 
idea of rescuing him. The guerrilla leader 
ordered the ambulance to stop, the assrssins 
al the same time surrounding it, The vehicle 
was then upset, and the sick officer umed 
into the road, While on his knees, helpless 
and sick, he was fired atbyaruffian, and shot 
through the side, 

‘The wound was fatal, General M 
Cook surviving it but a few hours. He bore 
his sullcrings heroically, and to the last 
manifested an undaunted spirit, His last 
words were: "Tell Aleck (alluding to his 
brother, General Alexzander M Dowell 
M'Cook) and the rest that | have tried to live 
like a man and do my duty." 

Commissary Packham, of Piatt's 
Zouaves, communicates the following nar- 
native of the murder of wo members of that 
regiment by rebel guerriflas in Wester Vir- 
ginia: 

A few days ago John Costallo and 
John Cerve, Company D, with a kyyal Vir- 
ginian named Collins, attached to Company 
Gas guide, were sent after a detachment of 
the Second loyal Virginia Cavalry, whom 
our colonel desired to be nearer our lines. 
When about 16 miles from camp they sud- 
denly came upon a party of rebel militia, 
who fired, wounding the Virginia guide, 
Costallo and Cerbe instantly returned the 
fire, bul before they could reload they were 
overpower and lakentoa Mrs, Gilkinson’s, 
Nextmorning the rebels consulted upon the 
disposal of their prisoners. Some were for 
scnding them to Richmond, some to their 
own head quaners at Logan Court House, 
some for killing them, aul Mrs, Gilkinson, 
to the cleraal disgrec of Souther femate 
friends, wished one Ww be killed on her porch, 
so that she could dance in his blood. 

The killing was done in the follow- 
ing manner, communicated ta me by TI, 
Mays, in our hospital, ashorttime before he 
died, from a wound he had just received 
while attempting 10 escape from the guard 
house 

These are his dying words: 

Ja the morning we took one up the 
Tun, aquerter of amile from Mes, Gilkinsan's 
mill, tied his legs aid fixed himtoa tree, Bill 
Pritchet, Lew Pritchet. [sam Miller, and 
Stevens, walked off'a piece, and shotat him 
till they killed him, Question. Did you 
shoot? Answer, No: Land three others stood 
by: we all went back to Mrs. Gilkinson, got 
the other Zouave, brought him np the run, 
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and be was killed"). Did you try to prevent 
thei being shot in that manner? A. Yes. Q. 
Did either of the poor fellows say any thing 
while they were being so slowly and cruelly 
murdered? A. Yes; foras we took the lastone 
up the run, past the first one shot who fay at 
the tree, he stopped, looked at the dead body, 
and said, O God! don't murder ine that way: 
I can die like a soldier, but, for God's sake, 
don't murder me: shoot me here! And be 
unbuttoned his Zouave jackel, and tore open 
his shirt, Q. Did you not persuade yourmen 
lo have merey, and grant the poor fellow his 
wish? A, Yes: [said f would sce him sale to 
Logan; but they fixed him toa tree, and shot 
him, Q. How many times was he hit before 
he diced? A. They bad about three shots 
apicee at him. Q. Did they shoot at him alter 
he was dead? A. No, Q. What hecatne of 
Collins, the Virginian? A. They keptteasing 
bim at Mrs. Gilkinson's till near noon, then 
took him away up the run, and killed him, 
did not shoot once; all the shooting was done 
by the two Pritchets, Miller, and Stevens. 
Pritehet said they were to see who could hit 
nestest bis heart without killing him. Q. 
How many times do you think the boys were 
bit? A. Allihe men shot three times; they hil 
every time. My name is Mays. | live on the 
Beech Port, ht is true, 

The wretch soon died, Since writ- 
ing the ahove our scouts have retunncd. 
‘They have killed Lew Pritchet, and got 13 
prisoners, among whom we are in hopes 10 
fil all the abettors in the above horrible 
affair. 

Yours respectfully, 
A Packman, Piatl's Zauaves. 
Commissary ‘Thirty fourth Regiment O.V, 

OUR DEAD SCALPED 

A correspondent from the West 
says: 

The committee under the resolu 
tions of inquiry arereceiving testimony fron 
Pea Ridge, showing insensibility that there 
ourdead were notonly scalped by the rebels 
Indian allies, but in other respects outraged. 

Another writes: 

You will of course have heard of 
the fact that the rebels had some three thou- 
sind Indias onder the command of Albert 
Pike. Alsothat some twenty ofourmen who 
fell in the engagement under Colonel 
Osterhous on Friday, and vader General 
Davis on Saturday, and bad the misfortune 
to be Iefi. on the field, were foully and fiend- 
ishly scalped, murdered, and robbed by these 
red skinned! wretches, 
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CONTRABANDS DRIVEN 
SOUTILOR SHOT 

All “contrabands® captured by the 
rebels on the Federal wagon trains are iminie- 
diately shot. Twenty thus killed are lying on 
the Murfreesbore Pike. 

While at Aldic, on Tharsday hast, 
nwo citizens, named Moore and Ball, came 
withinour lines and were detained as prison- 
ers, The first named isason of the proprictor 
of Moore's flour mills, at Aldiv, on a branch 
of Goose Creek, and the latter is a hinge 
planter in the same town, “They had “done 
nothing,” so they said, and were neither 
bushwhackers nor soldiers, and were sur- 
prised at being detained within our lines 
when so near their homes, from which they 
had been absent some time, Upon being 
questioned closely they admitted that they 
had just come trom the James River, aud 
finally owned up that they had been running 
off “niggers,” having justtaken alarge gang, 
belonging to themselves aud neighbors, 
southward in chains, to avoid losing them 
under the emancipation proclamation. | 
understand, front various sources, that the 
owners of this species of property, through- 
outthis section of the State, are moving GIT 
toward Richmond as fast as it can be spared 
from the plantations, and the stave holdens 
boast that there will not be a negro lett in all 
this part of the State by the Ist of January 
HEX. The rebels in Secession are busily 

engaged just now in running off to Rich- 
mond and beyond negroes and conscripts. A 
Union man, just trom below Culpepper, 
says that he saw droves of negroes and white 
men anthe roa! at differentpoints, all strongly 
guarded. He does not exactly know which 
excited his pity most, the whitcor black men, 
MISCELLANEOUS BARBARITIES 

The following are a few extracts 
culled from army letters; 

“Every day wew barbarities perpe- 
trated by the rebels come to light. This weck 
two soldiers who had straggled from. the 
mnks on the march from were found, it 
is reported on credible authority, by the road- 
side with their throats cut from ear to ear, 

“Here the rebels were guilty of 
harbiirous atrocities, Many of the dead had 
their throats cut, and presented a horrible 
spectacle. One man was brought in who had 
had hiseyes picked out by their bayonets, In 

short, they evinced the most unrelenting fury 
on finding this way of retreat cul off to hem, 

“Numbers of our men were found 
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with their throats cut, and some had their 
eyespicked out, One was found tied oatree. 
But enough of those horrors, 1 rust con- 


clude. ry what depths of inhuman wick- 
edness men, or fends, can descend! Prison- 
ers taken by the rebels were after ward 
deliberately murdered, and the fingers of our 
dead cut off to secure rings, We grow wiser 
every day. 

One man says: “They kept bayo- 
neting me until | received fourteen wounds, 
One then lef me, the other remaining over 
me, when a Union soldier coming up shot 
him to the breast, snd he fell dead. Tlay on 
the ground wotil ten o'clock next day. 

"The fellow at firstumade no reply, 
but, stooping down, seized the dead man by 
the hairand drageed him partially out of his 
grave, in order fo get at the buttons oo his 
clothes for trophies. 

“Another saw the brains of the 
wounded being beaten out by clubs, thus 
confirming the previous newspaper reports. 

Yhere is cnough inthese extracts to 
bear out the picture, horrible as they are, and 
fo serve as a complete refutation of Jeff 
Davis's claim to superior chivalry, Will the 
foreign journals, who baye made such an 
outery about Butler and M'Neil, be so rood 
as to let their readers hear of a few of these 
curses? 

Popular Mechanics 
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Slingshot With Sighting Ring 
Shoots Arrows or Pellets 

Arrows or stecl balls are shot from a 
metal slingshot designed for lumting and 
target practive. Steady aim is assured by 
a wile ing ring and a balanced pistol grip. 
Powerful and aecurale, it will kill foxes, 
coyotes and deer, 
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TIPS FROM GERMANY 
by Philipp Rauch 

In spite of your wondertul “CYANIDE SMUDGE POT" | 
warched some other loads for this type of grenade. The 
lowing | found were: 

CARBONMONONXIDE 

Carbonmonoxide is a strong and malicious 
poison, because it has no warning effects on 
man. ‘The somewhat peculiar odor cannot be 
smelled by everyone. The toxic effect depends 
ou building earboumonoxidehacmogtobin in the 


Spen plas- . ‘ 
= or glans blood, where it blocks the oxygen absorption, 
erin Leaphd and ona specific poison effect onto the nervous 


system. ‘The poison effect begins very late, at 
large concentrations those poisoned notice it 
first, when the deadly dose is already exceeded, 
Unnoticed breathing of CO in a concentration of 
0.05% during several hours will cause death, 
Concentrations of about 0.5% will be deadly in 
five to ten minutes! For further information 
over CO read SURVIVOR | page 413, To 
produce it you must add strong sulfuric acid 
{H2SO4)] to formic (ant) acid (HCOOL) and 
lots of carboumonoxide [CO] will be gener 
ated. 1 would use it only in closed rooms, so 
there isa bigger chance to get adendly dose. An 
even better idea is to use it where an old coal 
fired stove is, so the police may think that they 
died of smoke inhalation, 
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CHLORINE 

Chlorine, a yellow-green, poisonous gas, belongs to one of 
most reactivitiest clements. ICreacts with nearly all metas 
lontly under intensive iumination, at which humid chlorine 
cts more violently than dry chlorine gas, Very dangerous are 
clures (Mol LL mix) with hydrogen, 1 will almost explode 
ler the influence of light. Chlorine has got a characteristic, 
igent odor, which will be smetlable in a concentration of 
OL my/l. Chiorine is a strong irritant gas, which, even ina 
nion of 1:200 with air, will attick the respiratory orgatts so 
mg suffocating follows inashort time period caused by burns 
he respiratory organs and the Lungs (95 to 100% af respired 
orine are absorbed by the body). ‘The poisoning will start 
tantly after breathing whe chlorine gas, The symptoms are 
tation of the respiratory organs, thereto shoriness of breath, 
smoptysis and litte pulsation, Add suong hydrochloric 
umitic) acid [HC1) topatassium permanganare [KMn0O4}, or 
linm hypochlorite (bleach) (NaCTO] and hydrochloric acid 
C1), of sodium bisultaw (SANIPLUSID (Nal IS¢ 3) and 
lium hypochiorite [NaC 10). Further Information in GWBC 
zw 110 (Medical Student's Chemistry page 55). 


Vals Ned with 
jencling Compounds 


Mugs on r on beth siden 
ar: HYDROGEN 

Hydrogen is a very inflammable, explosive gas (even in 
jjunction with CO or C1). tis produced by adding to zine (- 
weer) {Zn} some strong hydrochloric acid {ICT} page 105 
GWBC (Med. Stud. Chem. page 37) 


0 ‘E POOR MAN'S JAMES BOND Vol. 5 


AMMONIA 
‘50 grams lye (sodium hydroxide) [NaOH} 
‘ammonium nitrate (NIT4NO3) or ammo- 
*SO4) is brought into contact with water 

116 (MSC page 72). 
OXYGEN 
Add strong sulfuric acid {12504} to manganese dioxide 
(MnO2]. GWBC page 106 (MSC page 40), 


I think you would make a sor of explosive with use of 
acetylene produced by carbide. Try to wrap some wet ANTTinto 
aluminium foil and fasten it inside to the cap. 
Don't forget to pul some grains of rice into the 
ANTI. Maybe it wou't function at all, because the 
gas produced by the carbide will most times igaite 
by itsell, I've made such a similar device a time 
ago. But instead of using acetylene from carbide | used a butane/ 
propane lighter refill caruidge with a Mash-cracker fastened to 
it’s thin sheet metal or plastic body. The flash-cracker is made 
out of a plastic tube, filled with DET-X (or any other Mashing 
compound), 


MATERIAL REQUIRED 
A piece of plastic tube - min. 10em X lem; Knife; Hot glue 
gun or ribbor epoxy; Wooden rod - max. outside diameter of 
tube: Cotton wool or strips of an old wig; Friction tape; Fuse; 
Butane/propane lighter refill cartridge; DET-X or any other 
Hashing compound, 


PROCEDURE 

if wilh finger press 

he epoxy into tube 
ee 2 1. Virst cut the plastic 
| MY AP, wube into a Wem piece 
Peake jf and Till ane end at least 
+ , fd tem ).5em with some glue or 

repaicey 7 AK cpoxy-. 
%% 
vw 


2. Then fill, abit at once only, and tamp 
with the wooden rod until 2cm away 
from the open end. 


rt,  clowad 
awe ond at tube 
CET-K % 
“er 3. Stop filling and tamping, insert 


rs fuse, fill loosely with DET-X until 
fom froin top. 


AAs 


sf 

1, , 
4. Next, get the cotton wool, place it 
on the powder and fll with epoxy. 


Cornet woot 
with epony 


5. Take the flash-cracker and tape it tightly 
to the cartridge. 


Your bomb is now compleic! 
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THE JOYS OF SOLDERING SQUIBS 


On page 45 of Poor Man’s James Bond New Improved 
you'll see a diagram of a typical pipe bomb with watch 
limer and a Nashlight bulb as a detonator. | was never 
satisfied with that sort of detonator, It costs and unless 
great care is taken the delicate Mlament will break when 
you break the bulb, Also, itmight break when you put itia 
and pour the powder in around it. Undependable but the 
best I knew twenty one years ago. 

Since then, electric squibs have been sold in every 
hobby shop selling rockets, for about five for a dollar, 
These squibs are made of two eight-inch lengths of 22 
gauge insulated wire. The business end has a hard plastic 
oblong holding the ends apart. Across (he ends is a bit of 
hair-thin nichrome wire, Covering the wire is a flammable 
compound, 


— = 


COMMERCIAL SQUIB 


When the contact is made the current heats the nichrome 
wire and the compound ignites with a Mash, instanta- 
neously, The current is supplied by a9 volt battery or twa 
AAs. Probably two AAAs would also work. 

I wanted to reproduce the squibs, | had bought ten rolls 
of 35 gauge (hair thin) nichrome wire some time back. I 
think you can get small rolls of such nichrome wire from 
the same hobby shop sclling rocket-firing squibs. If you 
can't, Fi sell it to you for $1.00 yard (10 yard minimum) 
with any order, 

Ina pinch, you can use the coil from one of those coffee 
cup warmers, H's just a litte thicker than what | have. 
Thicker still but still thin enough is the coil from a hair 
dryer, Thicker than that and maybe the AA or ¥ volt 
batteries wouldn't be strong enough, See for yourself. 

The tools you need, aside trom the soldering iron, are 
a razor knife and maybe a pair of necdle-nosed pliers. 

1 went to Wal-Mart and bought SO feet of 22 gauge 
insulated wire for $4.00 and a soldering iron kit for $6.97. 
The kit comes with soldering iron, one ounce of rosin-core 
solder ina coil and three soldering iron tips. 

I had never soldered before and made every mistake 
possible, Soldering is so simple I don’t think there are any 
instructions on it. Bul to the beginner, the solder runs every 
which way bul where you want it. The Mux inthe middle of 
the solder drips all over and scems to Keep the solder from 
sticking. The solder rolls away from the target in a most 
aggravating manner and you might want to throw the 
whole mess in the garbage, 

As a child | had watched my older brother solder the 
crystal radio set he was always playing with. So 1 knew it 
could be done. 


by Kurt Saxon 


SOLDERING IAON (Kit) 
30 WATTS, 120 VOLTS 


* Fight Duty, intinnte sotdering 
* Flectiomics, radio, TV, bits, fine witli, bobbies 


Features 
* Thewelops G20°F tp Lemparature to make better solder joints 
¢ Piticient micwinsulsted, nichvome beating ¢loment provides 
hore stable Hp fempemtures and jonger element lle 
* Pencil type tandie is cooler to use and provides betier 
homing nnd contol 
* Lins are interohandgoable 


Caution 
* thot irons can cause severe burns 
* Use carefully, * Alwenys res! iron on holder. 


* Keep awny from contustiite materials. 
* Unplog after ase 
* Not a toy Store oul of rench of childeen 


How To Solder 
1 Use the eenrect ron. Wattage aod fp size should be sufficient to Unruly 
Heat the parts being soldered 
2? tise the proper softer, Solder having higher te coment (ie. 50% tn) is 


jwelorned 

Solder Metals 
Blechieal Work, Copipar 

Nosin’ Etectronies, TV, Nadie. Silver Plate 

Cour Appliances, Motors, Tin Plate 
Generators. Gold Plate 
Genaral Purpose, Copper Steel 

hold loys, Crafts, Galvanized tron 

Caw Copper Tubing, Nickel Altoys, Tin 


Gutters, Phamttng Plate, Plate Brass 


Hoe plete ere aret plete al arent ue arty otis cme metten Lise ackt Cove Scikdier Gedy artes Chae iether 
ME De enened! mem 


“ 


Clonn the wark thorouglly to ensure goor bond using steel wool, fine 

sauipaper or tie. Clean printed circuit boards gantly. 

4 Tin’ tip of fron. As tron heats wp, apply solder to tip surfaces 

5 Pleat the work surface thoroughly using anitire tip suitface Thon appty solder 
te heated parts at the point of tip eoatnct Doel aver solder 

5 Altow solders to cool & set befor moving paris 

7 MAINTAIN IRON FOR LONGER LIFE 

nh Cheon tip with steel woot or file Fletin tip 

ty Abwrys hevepe figy vvell "tienmed* 

€ Mways torsen tin with plier: after use tn prevent lip trom “heezing’ in 
pen Apptying qriphile powder to thads hefore using is recommended 
Tico fio pier bea sashes aqpain 


My first ignorance was in melting the solder for it to 
drop down on the work, Wrong, You must pul the tip ofthe 
iron onthe point you want to solder and thea melt the solder 
around it, Even so, it took many tries before I got the hang 
of it and got the solder to cling to the wires T meant to 
connect. You develop a kind of feel for it. You might think 
you just can’t do it and finally you find yoursell just doing 
it. 

Before you can solder, the ends of the wires need to be 
stripped of their insulation, HW you don’t have a wire 
stripper, just use a razor knife and hold it about a half-inch 
from the end and slanted. Press gently and pull the wire and 
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the insulation will peel off, exposing the wire. Then pull the 
remaining insulation back and cut it off. 

Anyway, follow the diagram on page 45 and start with 
two AA batteries. It helps to use Scotch tape to hold the 
wires 10 the contact points. Tape the wire alongside the 
battery and bend the bare wire so it rests on the contact 
point, Prop it upright. Use the needte-point tip for this 
work, Put the tip on the wire and hold it a few seconds to 
heat the wire. Then put the end of the solder to the tip of the 
iron, As soonas a drop rolls over the wire, lift the tip offand 
see if both the wire and contact point are joined. IF it isn’t, 
try again, You may be able to use the tip of the iron to roll 
the bead of solder in place. 

When you've fiddled around until you've gotten both 
ends of the batteries soldered (o their wires, lay one wire 
down on a board, Lay a three-inach wire about a hall inch 
from the longer wire and Scotch tape both wires to the 
board so they fie That. Then lay about an inch of nichrome 
wire across the two exposed wires and Scotch tape it down 
us in the diagram. 


Nichrome __ Scotch 
since, tape 
|). Mes sasutated 
Electrician's e- wire 
tape 


HOMEMADE SQUIB 


Pula bead of solder on each copper wire, covering the 
nichrome wire at those points, Bead the two ends of the 
copper wire into hooks, to test the squib. 1 only works one 
lime, as the heat usually melts the solder and breaks the 
connection. Once is cnough, as that instantancous burst of 
heat also detonates the powder. 

When you know how to solder the nichrome wire to the 
copper wire, and have the excess nichrome wire cut off, put 
a pinch of match-head powder (Issue |, page 16) over the 
nichrome wire. Then connect the hooked ends. You don’t 
really need to connect the hooked ends. Just a touch of the 
copper wires causes the nichrome wire to instantly deto- 
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hate the powder in a satisfying, almost explosive Mash. 
Glorious! 

To keep the copper wires separated so they stay in 
place aller the soldering, wrap a half ineh wide strip of 
electrician’s tape about a balf inch below the nichrome 
wire and around the two insulated wires, 

The commercial squibs have a Cammable tip, These 
don’t really need one if the squib is buried in powder. Even 
so, If you want Mamimable lips, you can put on your own, 
To do this, get some mucilage trom an office Supply store. 
That's the amber colored glue everybody used before 
Elner’s white glue came into use. I don’t trust the white 
stuff but you can try it. 

Anyway, mix half mucilage and half water and then 
mix in enough match-head powder to make a stiff paste, 
Dip the end of the squib into the paste and let it dry. The 
paste-covered squib doesn’ tignite as quick as powder laid 
over the wire. This is a difference ofa fraction of a second, 
but would be important if used for a trip-wire where the 
contact might be broken before ignition of the paste cov- 
ered squib. 

Therefore, when the bare squib is used in dry powder, 
a looped wire, activated as shown is good, For a longer 
contact needed by the paste-covered squib, a permanent 
contact, such as a clothespin is best. 

d. Open loop. The opeolooparrangement shown ts the ONLY break tn an 


otherwise complete electrical ctreull, Awide rarietyof actions on the part of the 


victims could reeult in pulling the teo bare ende of he wire together, 
mt-t2 


tO earieer 


Leors wiysctarm 
Figure 10 Open Leen 


PO BATTER 


Arp pull en the 

Er lng WHE tereee 
he Sates Of Co-plete 
the 4 hit te 


Tigure 11 Clotheepin 


When used with a watch timer, the connection shown 
in PMJB New Improved, page 45 is used. 


SANI-FLUSH TOILET BOWL 
CLEANER (GRANULAR) 


tHoyie- Midway) 


Sodium bisulfate * ert 
Inerts including Sodium carkorute, 
Sodium chloride, Colorant, 


Pragrance ane 
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Sonat? dowels are used fer arnmunition. Ends eve chem- 
fered to prevent poinble jamming in the megazine. 


eRe TT 
4 ; 


L SUBMACHINE 


Here Is A Repeating Action “Sub-' 
machine Gun” That Will Delight That 
Boy Of Yours. While Certainly No 
Lethal Weapon It Will Knock Over 
Toy Soldiers Quite Easily, Holds Fif- 
teen Wooden “Bullets” Firing As The 


Front Handle Pumps Back And Forth. 
Mechanix IlMustrated December, 1941 


by Reginald O. Lissaman 


NY small boy will want, and be delighted 
“& with this toy submachine gun, which 
holds fifteen shots in the magazine and fires 
them continuously, until empty, as the 
“tromboning” action is worked. Made entirely 
from wood, simple of construction, and em- 
ploying no “hard to get” parts, this gun would 
make an excellent mass production product 
for any guild club doing such work for gift 
or sale. 3 
The body of the gun, housing the mech- 
anism, is built up on the side plate having the 
projection to which the magazine is secured. 
If the modeler makes up a set of full sized 


Top lefts Cocking bar and firing pin are in place on side 
plete. A’ verew eye (Crest to petted! point) ty msed 
fer Giehing spring of tubber band fire power, Centers Attach 
mg magazgime to gun. Leave room fer loading ber to slide 
{realy beneath, Bottom: Cocking ber end foing pin are guided 
by thort projectiog dowels which slide in “tracks” formed by 
bradding small ripping: to tide plotes. Finger points to 
nooden spring ¢ansting cocking ber te engege firing pin. 
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te eae TEE. F vwoco 
| are | pO I EO IE a 
it W-LGApING BAA : } 
a _ en ae 
TE View LOADING BAR 


§ MANOLE Cray 
Bisoes tent 
OvER THRYST Gan 


~“e 


rs ge 
~ 1% ARVOOO 
fs tae 
MOIMANOLE MERE (yee Or BaRaCie A) 
FOR EASY SUIOINS 


~ END 
SCCTION OF BARALL ~wAril of Gan “e 


A a 


Left: Barrel ond fire 
ing chember. Pen: 
cil points ro groove 
for placing rubber 
band “pawes” 
Abowe: Senatl block 
seermed to barrel 
slope forward stid- 
ing action. Ri, 
Twe of three rub- 
ber bands we 
pulled in place 
with stevepipe wire. 


drawings of all the parts on light card or heavy 
paper and makes cut-outs from them, much 
of the fitting and adjusting may be done he- 
fore actually eutting the parts from wood. 
This minimizes the chance of error caused by 
working fgom small drawings, 

The short dowels which project through 
the firing pin and cocking bar should slide 
freely, but not too loosely in the tracks 
formed by the small rippings, which are 


Right; While cozein glue may be uted & points in consteue- 
tion where remorse: tt be unecessery, do mot wee any when 
attaching covering tate. Smail screws hold it down and 
permit removal for edjusiments, fire power remewsl, etc, 
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bradded and glued to the side plates. Punch pin 
holes through the full sized drawing of the side 
plates, at the exact location of these rippings so 
both plates ave idvatical. 

Tho barrel is made as shown in one of the 
photos, both sections being glued and bradded to- 
tether, Avoid surplus glue thatminght foul the bore. 

Tn the “Lromboning” assembly, the box-shaped 
part immediately ever the handle grip is made 
fo slide freely over the barrel of the gun, plus a 
little extrn clearance for the two coats of paint 
used in Mnishing. ‘The mechanism is powered with 
twe or three oud weight office rubber-bands, 

Allin all construction is simple, as will be seen 
from a little study of the drawings and photo- 
graphs. Should any trouble in operation be found, 
the cure will lie amonyst the following. 


Jamming In The Magazine 


This will occur if the gun is shaken enough to 
cause the “bullets” to drop down vertically, in- 
stead of horizontally. Cure; Swing cover open antl 
re-stack the bullets, 
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Jamming In The Firing Chamber 


First be sure that suflicient room is allowe!) to 
permit the bullets to fall easily into place. If it is 
not cured by the above the trouble will probably 
he caused by the firing pin not being drawn back 
far enough to give the bullet time to drop com- 
pletely into place. Cure: Shorten firing pin, 1f the 
barrel is made of soft wood the striking shoulder 
of the firing pin will bruise into the rear end of the 
barrel, having the effect of lengthening the firing 
pin, If such eccurs it may be found necessary to 
provide something harder for the firing pin to 
strike on, such as a little piece of metal or 
hardwood block. However, if the barrel is made 
of hardwood trouble is unlikely. When the gun is 
used out-of-doors where excessive ammunition 
Joss is likely, it is suggested that the “bullets” be 
not used, instead, peas or stnall stones should be 
used, This will necessitate single shot loading. 
Each individual shot should be placed directly 
into the firing chamber for single shot fire. 

The simple but excellently working wooden 
mechanism will be a delight to the youngster who 
must see “why it works"”—that is if Dad ever pets 
through playing with it, 

Fall rized potters of the varios purets eat accurately be told 


out in squares frum we draming below. Transfer patterns ta 
cul owt, 
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" 9500 
By Thomas Trail 


This simple, sturdy outdoor gym can be built in the yard with 
several pieces of pipe and a few fittings, Both the horizontal 
exercise bor ond the support for the striking-bog platform are 
odjustoble for height, Three uprights of 2-in. pipe, one of them 
a 12-t. climbing bor, ore anchored in concrete, A series of 
Yo-in. holes are drilled in two of the uprights on 3-in, spacings, 
ond coach upright is terewed into a coupling on the upper end 
of the length of pipe which is embedded im comerete, Use 2\5-in. 
pipe toes with todyveers on the ends of the 1a-in. exercise bar. 
The detail at the right shows the assembly of o bolt whieh sup- 
ports the bar at each end. The striking bag frame, which is at- 
Jached to the uprights with U-bolts, is detailed at the lower right 


wx x 28" 


1X0" ANGLE IRON 
36" LONG. 
(2 REQD) 
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Charles Ford funnels a 
charge of black powder 
into his muzrle loader, 


The muzzle loader was ene 
way. Now smart shooters save 
money and gain accuracy by 
reloading their fired shells, 


By Raymond R. Camp 


Gun Editor, N,V. Tins 


Mechanix Illustrated October, 1949 


Why Not Load Your Own? 


ST HEN you consider the labor, precision 

and materials involved in the produe- 

on of a metallic cartridge, the present 

market price of this commodity is reason- 

able, but it is still a stiff outlay for the 

shooter who likes to get out and barn 
powder. 

‘There is a solution to this problem. Dur- 

ing the past few yours thousands of shoot- 
ers have found it, and have discovered that 
its practice provides a new and interesting 
angle to the shooting hobby. The answer is 
—reloading. Through the medium of a 
moderate outlay for equipment, and the 
»urchase of lead, powder and primers in 
Palle, you can turn out fram five to cight 
loaded cartridges for the price of one fac- 
tory round, What's more, the shooter with 
an urge toward experimentation can in- 
crease his sheoting pleasure, provided he 
keeps within the bounds of normal safely 
procedure, 

Any shooter whose rifle eraploys center-= 
fire cartridges finds that his sport has in- 


creased groath in Cost Shere Cre wrie, nin 
the majority ave faced with one of uy. 
courses: elllier threy must cut down then 
shooting, or take op cclouding Those unla- 
oriliae with the situation cssuuee that tlie 
production-line machinery of the modern 
ars Companios can prodkee cammenition 
much eheaper than the heme reindeer 
These shooters fail to consider the faet that 
cartridge production is slauted toward thy 
one-shot load, and that the carkeilge case, 
the big expense item, ean be reloaded sauny 
limes with complete safety 

Many of the real gan eranks have Larned 
to relondings nat ta save money, but be- 
cause by this means they ave able te obtain 
real uniformity and precision, and thi same 
thing has iefitene rd raany rinteh shooters. 
No two rifle barrels ore the sane, ¢ 
experinenting§ with varied logis ay 
fets you ean determine the load which your 
particular barrel handles best. This ent: 
mean every ing ie necuracy 


Upon readings the list of shar to he fot. 
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oa Riee want 
nal 
: if 


patti ec aeRO A Peeve 3S 
RELOADING TOOL has a number of dies for re- 


moving old primer trom shell, resizing nok, 
inserting new primer and Inter, roaling bullet, 


2 WEIGHING cach individual charge of powdor 
by scale is still the most accurate method, at- 
though inexpensive measurer simplifies the job. 


3 LEAD can be melied in an fron skillet, but 
this electric pot is nicer, Handle lifis to 
pour lead into mold, in left hand in phate. 


4 BULLETS are ready alter a lew seconds, Cutter 
slices off their ends, then handle ts opened and 
topping with wooden mallet jars them loose. 


§ SEATING is done by reloading tool. Jacketed 
bullets can be purchased ready-made if desired. 
Compare reload, left, with factory lead, right. 
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lowed, you may feel that the time involved 
is not sulliciently short to justify the saving. 
However, it is not difficult to turn out 100 
reloads in the course of an evening, and if 
you are using a caliber for which factory 
loads are 12c each, you have saved about 
$10, At the same time, you have spent an 
enjoyable evening, and have provided 
yourself with 100 rounds of accurate am- 
tnunition, 

Another factor whieh many do not re- 
alize is that even with the modern precision 
machine, highly-skilled labor and a con- 
siderable amount of hand work is still re- 
quived. Others, having read occasional 
articles on reloading in some of the out- 
door magazines, are awed by the technical 
knowledge apparently required. This also 
is a fallacy, for any individual with sufli- 
cient technical skill to drive a nail in a 
board without smashing his thumb can 
learn te reload his own cartridges in one 
easy lesson, 

The equipment required may seem 
rather claborate, but the man who really 
enjoys shooting and would like to do more 
of it will find this equipment pays for itself 
in a couple of months, One tool, with the 
half-dozen inserts or dies will do most of 
the work, and you do not have to buy the 
most expensive one to do a good job. 

The majority of home reloaders use 
lead bullets which they cast themselves, 
but if you prefer jacketed bullets, these 
can be obtained at your gun store in large 
Jots at o slight increase in cost. For ordi- 
nary shooting, or for most varmint shool- 
ing, the lead bullet will prove just as 
satisfactory and you can always buy a few 
jacketed bullets for your big game hunting, 
eliminating a few of the steps normally 
followed in the reloading procedure. 

Let's run through the routine. You have 
on hand in addition to enough empty car- 
tridge cases, your reloading tool, a few 
sinple, home-made items of equipment 
which we'll mention as we go along, and 
the materials required for the job: primers, 
powder, lead, wax, ete. 

First we have the casting of the bullets. 
An ivon skillet will serve for melting the 
lead, or you can buy an electric unit. If 
you employ old lead pipe as your source of 
lead, be suve you skirn off the dross and dirt 
on top of it when molten, Then add one 
part of lin to every 14 or 15 parts of lead. 
With a small Jadle pour the molten metal 
into the single or double bullet mould, 
Count five, then tap the sprue cutter with 
a wooden mallet; this cuts the base of the 
bullet lo x flat face. Open the mold and tap 
it with the mallet, letting the bullet or 
bullets drop on a cloth pad, When you have 
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a sufficient stock of bullets, begin the next 
step. 

This is the lubrication, You can make 
your own lubricant, using equal parts of 
paraffin and beeswax thinned lightly with 
vaseline, or you can buy a prepared lubri- 
cant. Take an old pie tin, stand your bullets 
on their bases in it and pour the melted 
lubricant into the tin until it is just over 
the lop groove in the bullet. When lubri- 
cant has hardened and cooled, you are 
ready for the next step. Take a cartridge 
ease, cut off the base, and ream the neck 
with your relonding tool and the correct 
die, until a bullet passes through it with- 
out foo much pressure. Press this down 
over each bullet as it stands in the lubricant 
until you hit the bottom of the pan. The 
next bullet will push the first one out of 
the neck, and so on, This will trim off the 
exeess lubricant. 

‘Those who are planning to use light loads 
will be able to skip the next step, but if 
you are using high velocity ada a gas 
check should be tapped on the base of 
each bullet, protecting it from the hot 
gasses. These are tiny copper cups which 
fit the base of the bullet. To attach them, 
merely bore a hole the size of the bullet 
and half as deep in a block of wood. Drap 
the bullet in this hole nose first, affix the 
gas check and give it a light tap with 
the wooden mallet, then shake out the 
bullet. 

Next is the bullet sizing, to make sure it 
is the correct diameter, An inexpensive 
tool can be purchased for this. It is merely 
a hollow tube with a plunger. The bullet 
is placed in the tube base-first, and pressed 
through with the plunger. Once the 
bullet is started it may he necessary to 
strike the plunger with the heel of the 
hand or with the wooden mallet. 

Now for the preparation of the ease. First 
insert the decapping die in the reloading 
tool and begin feeding it fired cases. One 
operation of the lever removes the eld 
primer. When your primers have been re- 
moved, clean the rim of the primer pocket 
by scraping it with a small knife blade or 
screwdriver point. 

The next step is to “chamfer” the rim of 
the cartridge case neck. This is quick and 
simple. A small reaming tool is used, which 
creates an inside bevel and permits the 
sinvoth entrance of the bullet. 

Then the priming unit or recapper is 
used in the reloading tool. Most of these 
resize the neck of the case at the same 
time the primer is inserted in the base. The 
cartridge is now ready for the powder. For 
a few dollars you can buy a powder 
measure that 
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will save you considerable time, but for really if you fail to heed the charts ou maximum 
exact measuring, the majority of reloaders leading. Your rifle is designed to withstand 
slick to the balance seale, which weivhs the only certain maximum pressures, and charts 


load to a fraction, A small finnnel in the neck ure available which give you the maximun 
of the case will simplify this task powder loads for the various calibers und 
Once loaded, the cases should be placed in makes 

a block. This can be turned out ait home. Get mF 
a piece of two-hy-four and hore twenty on 
thirty holes, slighUy larger in diameter than 
the bullet base and an inch devp. These will 
hold the loaded cartridves upright and make 
them easier to handle. 


You can obtain catalogues and harmdboots 
from most of the makers of relondiny touts, 
and if you are planning to take up the activity 
with real interest, it wonld be well warth 
your — z invest in The Complete Guice 
' * eet Ie P ta Handloading, written, by Captain Philip B. 
Fitkaatgpd pi Sa seeing = ere Sharpe, and published by Punk & Wagnulls. 
tok? Thal tiie I : Ruchita a sin Most miterials can be purchased from Stoeger 

» the impertant step in this procedure is Arms Corp. 507 Fifth Ave. New York City 
the adjustment of the ballot seater to the exnet Those jatar) ave frigtite: 4 t the tt mahi 
depth yr For the novice a litte teint and of keeping sowie os the peat haste Sweatsh 
creation, and like the angler who tinds prenter ering sours in the sige ~— ee: 
sport in taking: trout on fies tied boy befennssetf > ohes Mi nineties petro aeerde Sy papal, 
you will get a bigger thrill wher you touch off certain the cork sealing dise ix present in Une 

: cap, and stop worrying. Don't make a habit of 


# round of your owa loading. SuSE 
Reloading tools can he obtumed today for picking up the powder can and shaking it 


almost any caliber, and if you are interested violently to determine how much you have 
in experimentation, you can pet several left, however. This shaking might build up 
moulds providing different bullet weights and static electricity, and when the smoke clears 
designs for the same ealiher, Alse, through away you may be holding a harp instead of the 
reloading, you can experiment with velocities can. © 
This, however, cun be a dangerous procedur: 

wT J 


by A.P. Holmes 


There are many designs and blueprints of silencers 
available for sale. The most effective of these designs in- 
corporates the usage of baffles within the silencer. These 
baffles have to be painstakingly welded, one by one. Some 
designs require as many as 17 such baffles. If these baffles 
are not welded properly, the silencer could blow up in your 
face. Upon examining the best of the baffle-type silencer 
designs, I discovered that they are nothing more than mod- 
ified automobile mufflers. 

The smallest, yet still effective, muffler avail- 
able for such modification is the Briggs and Stratton, M 110, 
5-8 horsepower, lawn mower muffler, with 35/4 inch I.D. and 
1 inch O.D. See the illustration. This muffler is construct- 
ed of heavy gauge metal that helps to quiet the noise. It 
also has a very sovhisticated network of baffles. Plus, it's 
already threaded on the inlet side. 


muffler body 


Rates aude disc 


Looking inside either end of the muffler, you will 
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see a coin-shaped disc, in the center, preventing you from 
looking through one end to the other end. At this time you 
must decide on the caliber of gun you wish to silence. The 
silencer inner barrel will fit through this coin-shaped disc, 
after the disc has been properly drilled to allow the silencer 
inner bvarrel to fit snugly through it. 

Most silencer experts agree that a revolver allows 
too much gas to escape around the cylinder, to be effectively 
silenced. The gas escaping is equal to noise. They also agree 
that the automatic is much better for silencer applications, 
because of the lack of a cylinder, from which these gases can 
escape. The automatic confines these gases better than a 
revolver does. Automatics without a rear thumb hammer are 
even better for silencer applications than automatics with 
a rear thumb hammer, because they don't allow gases to escape 
out the rear where the hammer is located. 

Bolt-action weapons, without a rear thumb hammer, 
are best, because not only don't they allow gases to escape 
from the rear thumb hammer location, but they also remain 
closed at the discharge chamber, until opened manually by the 
shooter, when ejecting. Therefore any gases in the gun are 
allowed to dissipate out the barrel and not out the chamber, 
when the chamber opens to eject the spent shell and load the 
next round. This is the problem with some automatics. 

Also you must take the speed of the bullet into 
consideration. A super sonic bullet with a speed of more 
than 1100 feet per sec. will vroduce a sharp sonic crack, 
regardless of what you do. A speed of no more than 1000 ft. 
per sec. is much better for effectively silencing a weapon. 

A .45 automatic has a slow enough speed, but because of it's 
size and the amount of gas it generates, it would require 

too large a silencer to be practical. The 45, .4h, .41, and 
-32 auto-mags, along with the 11 mm., 10 mm., 9mm., Smm., 

and even the .22 auto-mag, all have speeds in excess of the 
1100 ft. per sec. They can only be effectively silenced with 
the use of toned down, under loaded bullets. Then any silencer 
will be effective. The .38, .-380, .32, .25, and the .22 auto- 
matics in regular bullets, not magnum loads, can all be silenced 
with great satisfaction. Their speeds are all below the 1100 
ft. per sec. The exception is the .22 long rifle, which some- 
times comes in super sonic, high power loads. 

As stated earlier, bolt action weapons are best 
for confining exhaust gases because they don't allow gases 
to escape at the chamber after the shot. The chamber stays 
closed until opened manually. ie also stated that automatics 
without the rear thumb hammer contain gases better than those 
with rear thumb hammers. These two facts do not mean that a 
-38, 380, -32, +25, or a .22 auto, without bolt action and 
with the rear thumb hammer, cannot be silenced effectively. 
They can be silenced quite satisfactorily. The facts simply 
state what is required for near perfection in silencing a 
weapon. There are many levels of satisfaction less than perfect. 

We experimented with a 9 mm. German Luger, with 
specially, down loaded shells. The Luger had no rear thumb 
hammer and the shells were loaded down to 950 ft. per sec. 
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This weapon was then effectively silenced, while retaining 
considerable stopping power. We also used a .38 Super auto. 
We had to use a barrel extension on this weapon in order to 
screw the silencer on the gun. Originally the slide overlapped 
the barrel of the .38 Super. The .38 had the rear thumb 
hammer. It's shells were clocked at 850 ft. per sec. The 
weapon, when fired with the silencer, was a little louder than 
the 9 mm. that had the special shells, but it was a good 
second placer. We tried two .380 automatics. One had the 
rear hammer and one didn't. The .380 with the rear hammer 
had noise levels similar to the .38 Super, while the .380 
without the rear hammer was even quieter than the 9 mm. with 
the special shells. This was quite a surprise since the 9 mm. 
was very guiet. The .352 automatic had no rear hammer. 
It was similar in noise levels to the .380 without the 
rear thumb hammer. This was very good except for the 
fact that the .52 didn't have nearly the stopping power 
of the .380. The .22 automatic was also without the rear 
hammer. This weapon was frighteningly quiet. I had to 
check to see if it had misfired because it was so quiet. 
However, .22s have no stopping power and require several 
shots to get the job done. ‘We didn't do any tests on any 
rifles. If you wish to use a rifle, you will have to make 
sure of the bullet speed. Any caliber can be silenced 
if you reduce the bullet speed. In some cases where 
very large calibers, such as the .45 or .&4h, are used, it is 
padre to join two silencers, end to end, to deal with the 
arge amount of gas. Perhaps you can find a larger muffler. 
In summary, the .380 without the rear thumb hammer 
is the best compromise. It is as quiet as the 9 mm., with- 
out having to use special shells in it. It has similar 
stopping power. No need for the 9 am., .28 Super, or the 
-32 automatic, if you use the .380 without the rear hammer. 
The .22 auto is fine if you don't mind using several shots. 
After all, it is super quiet. The same silencer was used on 
the 9 mm., Lhe .38 Super, and both .380 automatics. All of 
these weapons have the same bullet diameter. 


BACK TO THE ACTUAL CONSTRUCTION 


We selected the .380 automatic as our most pop- 
ular model, since it can be used on the 9 mm., .3%8 Super, 
and the .380. The .22 is our second most popular because 
it is super quiet, even though it requires several shots 
for effective stopping power. For the .380 silencer we 
chose a 1/2 inch 0.D. piece of plumbing pipe, 8 inches long, 
and threaded 1 inch on each end. The plumbing pipe had an 
internal measurement of .345 inches. This matches the internal 
measurement of .3435 for the gun barrel, itself. 

We drilled 3/16 imch holes through both walls 
of the pipe, starting at the threads and continuing to the 
other end. Make sure to drill only the portion of pipe 
between the threaded portions. Do not drill the threaded 
ends themselves. The holes should be spaced every 1/2 inch. 
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After doing that, turn the pipe on its. side so that its 
undrilled face or side is facing you. Drill this side the 

same wey Drill all the way through both walls at 1/2 inch 
intervals, the length of the pipe. Re careful not to drill 

the threads themselves. This second set of holes should be 
perpendicular to the first set. See the illustration on the 
next page. Note that the first and second set are perpendicular, 


threads 


3/16" holes 


The lawn mower muffler itself was drilled through 
the center of the coin-shaped disc with variable sized bits, 
until we carefully approach the size of the plumbing pipe. 
The plumbing pipe is approximately the same size as a 1/2 
inch drill bit, but be careful, the plumbing pipe must fit 
snugly through the coin-shaped disc. Do not oversize the 
hole in the disc. Check as you go with the pipe to insure 
that you don't over drill the disc. If you over drill, too 
much gas will escape the baffles and the silencer will not 
be as effective. If you under drill, you will end up forcing 
the plumbing pipe through the disc and this may break the 
tack-welds holding the disc in place. Snug is enough. 

Once the 1/2" pipe is fitted snugly through the 
coin-shaped disc, it is time to remove the pipe from the 
disc so that you can fit the 1/2" to 1" adapter onto the 
1/2" plumbing pipe. This adapter connects the 1/2" pipe 
to the 1" inlet neck of the muffler. Screw one end of the 
1/2" plumbing pipe through the wide end of the adapter 
until it extends out the small end of the adapter by 1/2". 


muffler 


threads 


1/2" plumbing pipe 


inlet neck 


Now insert the long end of the 1/2" plumbing pire through the 
inlet side of the muffler, through the hole in the center of 
the coin-shaped disc, until the wide mouth of the adapter 
touches the threaded end of the muffler body. Use Locktite 
Stud and Nut Retainer and screw the adapter as tight as you 
can onto the threaded end of the muffler. Use a pipe wrench, 
vise, vise grips, pliers, or even an oil or filter wrench if 
you have to. Tighten it, but be careful not to collapse the 
body of the muffler with too much force. Some protective 
cloth or tape around the muffler will keep your tools from 
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scarring up the muffler. Once the adapter is tightened onto 
the muffler, further seal the threads at the big mouth end of 
the adapter with Super Glue, where it attaches to the muffler. 


Get a metal soft plug from your local auto parts 
dealer. You will need a soft plug approximately 1 and 1/4", 
outer diameter. Drill a hole through the center of the plug. 
Slowly and carefully enlarge the hole, until it fits snugly 
over the exhaust end of the plumbing pipe and the muffler 
body ridging lip. Get an end cap made of forged steel from 
your local plumbing supply store. This end cap is for the 
threaded exhaust tip of the plumbing pipe. It will be for 
1/2" plumbing pipe. Screw the end cap onto the pipe end. 


resds u 
washer threads + - . threads 
\ “as ay innér barrel | 
*. eo \ -—_ - ~_ o-oo me —-— = = 
oer >) { CI | | o9 o28¢ ae G g o 
Q-) @ (Bill FF je 229e% #% 
y fae ‘ row holes 5 putas 
née A ‘ os at lo" Roles i5et 
ans Pee pe er Weis ey he er adapters 
cap ASES BENS echaust cs am gun barrel 
we Rael. coin-shaped dise 


Run a rod, pencil, drill bit, or anything that is 
long enough to reach from the inlet side of your silencer 
through to the end cap attached at the exhaust end. fihat- 
ever you use should fit snugly in the barrel inside your 
silencer so that you will be able to align and find the 
center of the end cap in relationship to the barrel itself. 
whatever you use, turn it several times, while forcing it 
against the end cap, so that it leaves an impression that 
will determine the center in relation to the barrel. We 
used a metal pushrod from a car that fitted the barrel 
snugly and was long enough to reach through the silencer 
to the exhaust end and mark the center of the end cap. 

Once the -end cap is marked, remove it. Now that 
it is removed from the exhaust end, it is easy to drill it 
at its- marked center. Start with a 3/16" bit and proceed 
slowly and carefully. Drill into the very center of the 
mark you made on the end cap. Enlarge with various bits 
until you get a tight fit when you insert the backwards end 
of a 21/64" drill bit as a measurement tool for clearance. 

Secure the soft plug, that you drilled earlier, 
with epoxy ribbon. It simply fits over the exhaust tip 
and against the muffler body. Use plenty of epoxy to make 
sure that there are no leaks where the soft plug touches the 
muffler body. If there is a gap or any space where the 
barrel and soft plug meet, epoxy that too. Place a small 
washer over the soft plus and force it down on any epoxy thet 
may be there and the top of the soft plug. The washer should 
fit snugly onto the exhaust end of the plumbing pipe. 


Place the end cap, that you drilled the hole in, onto the 
exhaust barrel and use Locktite Stud and Nut Retainer and 
tighten it down. Now go around the end cap, the soft plug, 
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and the washer with Super Glue to seal any cracks or leaks. 
Let everything dry for a couple of hours, then blow 
pipe or cigarette smoke through one end while you hold your 


finger over the other end. 
patch the leak with Super Glue. 


ter will screw to the inlet side of your silencer. 


If you see any smoke leaking, 


A 1/2" to 1/2" pipe adap- 
All that 


you have to do, then,is to thread your barrel of your gun and 


screw it on. 


If you donot have an external barrel on your gun, 


that you can thread, then you must use a bvarrel extension or 
another barrel or possibly an adapter. 


Any 
about the bullet speed. 


piping close to the diameter of the original gun barrel. 


caliber can be used, so long as you are cautious 
In addition to that, you must find 


In 


addition to that, you should also know that, whatever the 
caliber of the gun, always make the end cap of the silencer 


.030" smaller than the actual gun barrel. 


Thus causing a 


pinching effect on the tip of the bullet as it goes through 


the end cap of the exhaust barrel of the silencer. 


This pinch- 


ing prevents gases from escaping around the end of the bullet, 


out the barrel, and making noise. 


The pinching causes the 


silencer to be temporarily sealed and forces the exhaust gases 


outwards, into the baffles of the silencer. 


Silencer mufflers 


can be doubled to handle the most extreme of situations and 


calibers. 


A larger muffler can also be used. 


All parts are available from your local plumbing 
supply and automotive parts stores. 


SCALPED ON THE PLAINS 
Harper's Weekly, Nov, 7, 1857 

A Red Bluff paper tells the following thrilling story: “An 
instance of the most remarkable fortitude and heart-rending cruelty 
weever heard of, isrelated tous by a black man by thenameof Scott, 
who has recently arrived bere from Missouri, by the way of the 
Plains, He informs us that, a short time before he arrived at Stony 
Point, on the Humboldt River, the Indians attacked a train of six 
men, one woman, anda child, Themen were all killed but one, who 
made his escape. ‘The child was also killed, and its mother shot in 
several places with arrows, scalped, and left for dead, 

“All the while they were scalping her and stripping the clothes 
from her body she was perlecdy conscious of what they were doing, 
but feigned death, and let them tear the skin from her head without 
even giving signs of life, knowing that if she did they would cither 
dispatch herat ance ontake her into hopeless captivity, Atone lime, 
when they had left her for a moment, she ventured to change her 
position, inorder, if possible to relieve herself form the uncomfort- 
able posture in which she was lying, but on their retum they very 
soon discovered that she had moved: and, for fear that life might not 
be extinct, tiey took hold ofthe arrows that were still sticking inher 
body, and worked them about in the wounds, and pushed then 
deeper into her Mesh, and stamped upos her with their heels, 

“All this she endured without uttering a groan, or drawing 
breath ditt could be perceived by the savages, and in thateondition 
was Iefl as food for the wolves, Fortunately, however, a train came 
along before she had Jain long in that condition, and dressed her 
wounds and brought her along with them: and not the least 
remarkable fact attending the whole meatier is, Urat she is fast 
recovering from ber wounds, Her head, we are told, is nearly well, 
and the arrow-wounds doing better than any one expected.” 


FAMED POISONERS OF ANCIENT DAYS, 


Famous poisoners of ancient days seem to have reaped as great 
a harvest as do the patent medicine manufacturers of the pres- 
ent time. Like them, their success was im the credulity of the 
people. There were those who sold the wonderful poison rings 
of Pompeli, whose touch to food or drink, they claimed, was 
sufficient to cause death. There was the preparation of arsenic, 
tasteless, colorless, odorless, that might be smeared on one siile 
of a knife with which a peach was cut, the poisoned half being 
Riven to the victim, while the murderer could cat the other half 
with impunity. Then we are told of the drinking cup that 
turned wine into yenom, and the looking-glass with the magical 
power of killing any one who looked into it. There were 
poisons whose action could be timed to a nicety; poisons whose 
evil influence would be exerted not immediately, but after months 
or even years; poisons that left no trace, and many others, [t 
was to the interest of those who pretended to deal in poisons to 
magnify the wonder-working qualities of their remedies, Their 
eredulous customers could make no public reclaimer if the drugs 
failed to accomplish their purpose. Like the vendors of the 
wonderful drugs that in our day are sold so commonly to 
change the course of nature or to develop the form, the presumed 
polsoners of former generations had Hittle to fear from legal 
prosecution if their recipes proved unavailing. Such stories, 
saya the Journal ofthe American Medical Association, are like 
the fairy tales, for advertising purposes, of the remedy that put 
in coffee cures the tobacce hahit without the victim's knowledge, 
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LUS sulunachine gun fer chil- 
PL dren shouts rubber bands aliout 
26 in, in diameter ent from old) inner 
tubes. ‘The width of the bands depends 
upon the strength of the chikl ‘These 
shown are quite wide anid fly with surpris- 
ine force, ‘Uhinner bands are easier to 
load nod safer. OF course, the pun can 
also be made to shoat bands of smaller 
or larger diameter by Jengthening or 
shortening the barrel, 

The drawings show the construction, 
Jatt te sure te build the gum strony enough 
to stand the considerable strain caused 
by loading it. Puta drop of glue on cach 
screw hook before inserting Th into Che 
wooden drum, otherwise the hooks will 
turn under the tension of the bands 

To load the gun, a band is looked on 
the topmost of the twelve hooks and 
sttetched to the greeve at the end of the 
bartel. ‘Then the drum is turned to the 
left until Che next honk js on top, aml 
another baad is put oon. When twelve 
hinds are on, the pun is ready for action, 
In shooting. the drum is turned to the 
ritht—Grorce ruxcas. 
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Wood Submachine Gun 
Shoots Rubber Bands 
When Handle ls Turned 


As the deuce is turned, 
cach rubber band is 
brought up against a 
trigger which pushes 
it off so that it fies 
forward with a good 
deal of accuracy and 
force. The bands are 
cut froman inner tube 


Be pad al 
TRIGGER + * 
S Giaap non, [me fo] 1] 
] — - 
SAN Koos 
~ ‘ . — — 
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POPULAR MECHANICS 
July, 1937 


nan be poweias 


| ir ee 
iF PLA ~o Fp id 4 : 


eee 


]z* MINISCENT of the snciemt Mayes 

whe contd throw a rer javelin 
sith the spel and aeeneacy of n buttet. 
fruliche ts the redingowered ometlal of 
Ceres tere showt spoons anil dirts for sport's 
soles, Cegied foe speeinens alrerdted 
Creve the Seeeved Well at Chichen-ltza_ the 


te of 


hovt dered \heowur sheave are om 
hotdvcoth stapenl aod bitty polish 

Por on urinary neun-pized throwin 
tied cor Trot-ebae, sunchh as shaewen to Bigs, 3, 
tote: a reced ploee of larchwamel clvat Te 
in in diameter, of Homey be ellipties! in 


chon srchem. age about 1 by th im, Set 
tlhe Beebe woe Teved. prtewes, Ping A tee te ened» 
wleevebee pid Ue creessbor, Fie, G. whieh 
Zhe im wile, as set dee deat pean 
ere tinal is Tethered wc bthe wertiehent tite 
tee genned prlvees, Te te an gee pte beste the De 
eid coy sheeecey den Biipe, G tee aoveatel spolietdons. @) 
She he end at rey qoytes fo thee crass 
piece end pet in the eh plows fy the ssuae 
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woy. The grain of the crosspiece should 
cross the shaft, and the grain of the 
hoak should run the same way it points. 
When assembled, round the cdyes of 
the crosspiece and make a smovth 
rounded point on the beak. 

The darts are nade of U-in, hard- 
wood dowels I or 44 fect long. You 
ere tise regultir arrow heads or ferrules 
of tubing on one end for heads, A gormi- 
clyetlor depression is made in the oth- 
er end to take the hoot: of the throwing 
slick, Or, you can slot it in the sanie 
way iin arrow is slotted for a nock, In 
this caso, one side of the slot is cut 
down about %4 in. to take the hook. In 
feathering the dart, set one feather in 
line with the slot and space the other 
two equally argund the dowel. The 
feathers should be about 6 in, long, very 
high and as stout as you can net them. 

To throw a dart, take a throwing stick 
in the tight hand with the palm up, 
putting the first and second fingers 


through the holes in the crosspiece, 
Wrap the third and fourth fingers firmly 
around the handle with the thumb hang- 
ing loosely, Then engage the end of the 
dart with the depression or slot, laying 
the shaft on the nails of third and fourth 
fingers and fold the thiunb over the shaft 
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snugly, bul not tense, as shown in Fig. 1, 
Now swing the right hand up and back 
so that it is over your right shoulder as 
in Fig. 2. With your body balanced on 
your right foot, use the left log as a 
counterpoise, and bring the right hand 
forward with an overhand swoop, at the 
same time lunging forward and twisting 
the body so that the right shoulder comes 
to the left, This following through with 
the hand makes throwing accurate. With 
a little practice, you will be able te hit 
the target at 60 yards, time after time, 
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Wing Haid dfla> “H'apge 


JULY, 1956 


How the gyroscope, once just a 


nant /Afneas aa Arann 


curious scientific toy, has been 


harnessed ty guide ships cad planes and make their fire deadlier, 
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eretrret come hetet debee cure ef (bie beat. 
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WHAT IS A GYROSCOPE? 


A. sprint ogy tev sien 
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has been given tive 
feakivimce. This polays 
thing  inspleed Ut 


thee Syroriy's work, 


Tor proctical use, 
erptineris coftotion 


i opeeded, The ev 


Vise con bee ported ef 
on induction motor 


or iter bee hept 
ity ley a jel of 
oi how ined te 
tolehed by «0 
erevone erpated Rn 
side the instewewent, 


full une of ia woeamny power, Tl virtually 
sawed Une boutileship from the junk pile by 
niving us punsights Chal coukt knevk dewn 
Jap planes betore Licy gel close enough to 
divedaimnb or Lumel torpedous, Tt pire the 
Cevestuting: 129 rats on Japan possible 
wihhoul fiptder escort, The Superfurtrorses 
von take care of Lhomeavives beenuse of two 
cploning whos to bigger Uhaat a baly’s fist 
int give Ueir guns aceurney never known 
before, 

The torning pvint in Ue Pacific war eame 
when U, S, “iattleship X" virtually anni- 
hiluted a force ef attacking Jup plies on 
Veluber 26, 112. ‘That wes Ure treet major 
tryout of the new pouusighis mand ibe frst 
elour-cut victory of peapower over nirppower 
in niny acuy. When the reports of Usat bat- 
Tle examine in, lowe apprrent Cunt sonsetiving 
Dew laid Leen addled singe tap planes aent the 
soiphty Mritieh warships Repulse and Prtace 
of Wales to the Dollom ina few muiutes, 
The Navy was vo Uieitied about the new 
Hinsight avd attached such Teperlunce to 
iL thant even the mime of the battioship was 
kept ao peerel for a long lime aflerward, 
Mow we lowow Uhal it waa the Sevth Daicota, 
ttl Lhe Navy hes also vevented the fact that 
its ability lo sivash allackiog plunes wns 
Hoe Le toe pyrew@opie aights newly inaluttedt 
on pis aulialrerarl yates, 

Many Uhowamds of the gunsights have 
heen aewlo shinee Lien, They are now in con- 
trol of practionily all Americna and British 
novel mitiniverutt gues. aud they have shot 
Hesn op planes by the bundreds, ‘Uhat is 
one recumar why ote Niwy wre nol afi to 
he Within range of Jypruore frusd-based 
Phines, ‘The Jap navy waa chapped down bo 
thotr bapotenee by a suecession of defeats 
Some af these were neinislored by our 
surfaee ships mid seme by our planes, but 
hy either ease Ure superior jnolection of our 
Heels rggeleest atleek from fhe aly gave us a 
wiggly selveeratege, hep pibele Inneew TC wut 
Hlerally siete ly attack our ships, but they 
heepl teylng. Very few lived to try agziln, 
ailbonrpgt a few pot Unrough to infiiet din 
eye oon Fight aval units. 

American inventive genins las given us 
these boporfant new wernpons, nud several 
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“RATE GYRO" COMPUTES LEAD 
for antinizerall guns, Pulling o broly on 
O Ygyorcope wakes it @ “rote gyro,” sa 
(het the amovnl of ils precession (Lilt 
Im sesish turning) it determined by the 
tate al which His moved from Hy oriqa- 
inal plowe of robation, ty the nesdel tae 
low, the araw cepresents line of tight te 
the turaot: the tod, direction in which qum 
hurrel is pointed and poth of the ballet, 


eee Ne eae 
cat PAI 2 24, AHS Oe, 
a > 
‘2 - 
re a 
av oS 
cunrnaree SAZEAR| 25." 
KEEPS ARROW «SF Doe SY 
BID Oe 2 SF 


PRECESSION OF 
PC ACTIVATES 
MECHANISHM TO 
ADVANEE Gutl 
rer correct 
LfAD 


RoroOr 
PRECLPSSES 
ror A 
DISTANCE 
MELAGIVE TO 
TUE SUCEI AT 
ace THE 
Som Ming 
CF HUME IO 
TRACK PLAME 


others, by linriessing the peenting power 
that selentists bare long Kaown to reside in 
the spinning gyre wie! ‘Nhe princile of 
Ihe gyro is no sige one sed ag old as the 
Workd ilyell, ‘The inertia at a rgeiantng evo 
is Whal wutkes a top sland aprietel, snd Cites 


er ees ne oe 


Storling with o well- 

beloneed rolor, an in- 

net ring is provided 
J 


A sceowl ring i& al- 
* tached hy free turn 
fag Lneirdange, En it, 
the eter con swing 
on ovis ¥-¥, of right 
ougles to onis XX. 


70 


westetces, 


Sm me ee 


WP ece, 
| PUSHY Pati Ey 


Sociedade tesnieenbiaaemn tienes 
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SHLEL HTS 
PLANE HERE 


~-3h- 
i 


“ia 


As the gunner follows the (argu? with his sight, the prt 


enssion of the yr causes the quo berrel fo “lead” the en- 
ensy plenn, The 


erssion becomes and the more the barrel leads the sight, so 
thet chell and plone reach the same point sinwllaneously. 


aster the gun is swung. the grooter the pre- 


is the busia of all myreseope uses, “Though 
scientific deo have known this fir more 
Cie TOO vears, they made no practicn] use 
of it until early in this century, ‘Their first 
tte wrts In Wwenpen of war, Une lorpeda, ag 
“ stabilizing agent, 


AR pe ee ae ee ter nemnmeey ei 


GIMBAL RINGS ALLOW ROTOR TO SWING FREELY 


Only a half sien is 
weeded tao complete » a 
tha gimbal mounting. 


On this tied  asis 
72. the tne tings x 
hae, cfalling color 


Iu swing ie omy cli- 
tection, Ball beerrings 
ae wed in all oses 
of the gimbal rings. 
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‘Toleraine at some ele. 
nents fad to be as small a one tenthenw. 
seth ol cone frvede Loy deat Ghee geannesshectet sue 
erate. Montes of diligent effort moder higt 

p Veneenngedal sgetereaesed — delaysimer trey 
at OE Tenniby deel aedhien meatier 
Paaiit elaypter to Che ticles ct Anertenn 
Fervent feo, 

Attest vidlentoindy sath nee thee vital 
trots Chat ghee Utis paterieht it ability te 
thw speeding: primes eal oor Ue sir volts 
vepilarity. “Phe relors two to ench ale tt 
ete Live tnehes ty cthumetes saul welsh lems 
Hie prot etieb. “They coe toned ly ov 
sie def shel fate slete seo (he perineter 
Ab a onpeed of COO Le EEO re pon, Clee 
farsa Ghee never y tmertia fo neteneiie fete. 
pendent wl aE Taree evel Ueeme clelit 
eratety and eneetalty brome tt be bear up 
Ulver) Fan cenetere Bee piatesn iit thier Cettwet dene cal 


er RTE Ere) 2 MeN Ree He eee eo. 


' 
' 
' 


p 


Ayo ahs <a REO 


The reler of this 
gyre is spinning 
ino verticul plane 
he fred! to back. 


Tee to gurl ther rates 
ool oof its me 
plane, Litead of fip- 
piog, Tt lure to side. on 


tpin 


24 


thy 
Thy the soo tid Pi SS 
will the rotor aot Hes . 


OE 
4 


\ 
nn v7] D . 1 
spiening, Welght aie 4 ! 
ely pall ? Wey ney As “ol, j ih 
sideep dewreennd. nis be Chath (Bio Pee 3 OY 
Wee Fe tne, aneisl if We zy 
sahen tere, Aine it y os 
hoe eryre th, 


pire di stent, 
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eee cee erent 


WHAT 15 “PRECESSION?” 


Nrervire Prom the ape 
potite side makes it 
tum 


riving, Che gt a correet lend fa front ef the 
foi: Lorgel 

When a spinning wheel, nicely balanced, 
is properly hung lu gimbal rings, it is en- 
Urely Dutependtent of al its stirroundingss— 
an if iL were a thing apart from the earth, 
tis wwn Ineatin is its only kaw, bat that Inw 
Is absolute. AM yyroncepic Instruments ob- 
Liin their peeution abilities from calculated 
Moris to imace the spinaing relor violate 
{his low, a Uhlig Ue setentists Iunow iL will 
jot ca, Whitt the pyro does to preserve its 
inertia is tie “precess,"’ that is, to move at a 
NOedegres angle mvay from a foree applied 
mest its exis of rolation, Since thia move- 
wenl can be comied upon absolutely, the 
jdvenlors employ iL lode whatever is desired 

br open ane clone valves, apply and eut off 
eheelele current, nad su forth, 

‘The type of tistrament employed fa the 
penright i ential a “rate pyre.” That ia, 
iL is a pyre controlled 
by springs so (iat the 
faster it in mde to pre- 
cess, the peenaler the 
foree it exerts om the 
springs, In the gun- 
sight, Ohin foree is de- 
termined by Ube rate of 
mouvement given by the 
Aunner lo the pun in 
fullowing Uhe target. 
Past imovement gives 
Treealer force Lan slow 
movement, This force 
is fonlunUly teanemitted 
fo nm mecbnoisu Lat 
affects the line of sight 
fren Che line of the gun 
bore no that when the 
Hunner is alming his 
sight al Ute Larget, the 
un bs aebewlly podtinge 


tho other wey, 
ils vertical auis. 
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GRAVITY causes 
preesssion if the 
sotor is not bal 
anced. The weight 
pulling against 
Ihe epianing plone 
cuuses The pyro 
le jurn os shown. 


ubend of the targel by 
the right amount so 
that Che enemy will fy 
into the barsting soll. 
AU the gunner tas to 
do is te follow Une tar- 
seh nleatlily with the 
saygit and pull the Lrigy- 
ger, 

When the 13-29's were 
belojs designed for the 
speuid wediession ait Tung - 
rauge bomblag muds on 
Jape it was obvinus 
Thal they would linve lo 
noe without fighler es. 
cork, sa Une elticienny of 
their guna in protecting 
them Tron enemy fight. 
os wan a mintter of 
greatest concern, Gen- 
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“TG eee, : jie MATHER HOW 
WE SIAR WHA {Jas GYFO IS CARRIED A SUP SAIS, ITS 


OVROSCOPE AT THE FASTWARD, LEVEL OF GYROCOMPASS 
EQUAIOR, 175 Stn MERCURY CHAMSES, POINTS 
AXUS POMITING BAST WES! END REGONIES HORN 


AND WEsY HEAVIER AND EXRIIS 
DOWNY ARD PULL OnE 
SPUMHNG AMIS. 
GYRO PRECESSLS 
TOVARD Horii. 
fl Sout Postion 


Shit AMIS 


= 

@oncce SSION CONTINUES AS 
LONG AS MERCURY 15 
UNBALANCED, SPUt AXIS 
SFEKS NORTH-SOUTH 
DIRECTION 


>) Owen SPIN 
} AILS POINTS 
NORTH AND 
SOUTH, MERCURY 
1S BALANCED IN 
TUBE. GRAVITY 
NO LONGER 
AFFECTS GYRO, 
GYROCOMPASS DOES NOT 
POINT 10 MAGNETIC POLE, Bur 
AUOLIG A NORTH-SOUTH MERIDIAN 


HOW THE GYROCOMPASS OPERATES. 


Dy ullaching a mereury lube to the gyroscope, the 
flores of grovily is brovghl te bear on i}, The ro 
for na longer helds the tame plone, bet processes 
fo keep is spinning ois poiating eorth and south, 


SPERRY GYROCOMPASS uses o t0- 
inch, 55-pround rolor, seen in lower jrovt 
of culaway view af right, A slender tube 
trlending around the relor hells 12 ounces 
of uorcury, Such instruments are now used 
on mont big vessels, Including warthips, 


AN EARLY EXPERIMENT. The foinil- 


ine gyro toy is used by Elnar Speery in 
the ld photo below to show how he ap. 


pliod owlside forces fo male i a compos 
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ort! Elocleic teas piven Ue vilally brigeet tant 
foal of aesiguing the controls for these 
Bons, “Vhe eoulial puuners tatait Bayterret onl 
fer (heise spremicel prviegeacee dee ce ertetbeinet iene oof 
Wleelponie, Meecieunierd, ved poerarienpie cle 
rivers Chiat devs sted hee 
Web, + fh 


sor For thee Bespet, 
Thier 


» thae teal, 
preeligious tah of ¢ peti the rye 
na atlneking: plone retubive te Diet ot te 
bomber was farmed ower te bye Cin spin 
Hing, Polen, cleelriealiy: dviven je Cin cee, 
Homaker te difference te veyed 
Whiels whether Uhe spore of Che ti titer revtst 
Hes rrededere) Gas gee cibiberteted freare Cit of Cine 
Rupertarl pews; "The gan 
ner sits in vehi, tat. 
levees Cle chal corel quretig thee 
Wear Three nets 
totale ee 


Wye 


Ws ist shor 


wart, | 
eh witty ty 


Peay pee 
reed Gevedtpvertontcnest, Pane poate bette thee 
hrerged toe Che eorreed onyghe cet oth tives 

"Nhe tone the deferesive tren of Me ge 
Risepe fey eee Tigier bret oavetaete, scree 
Hoth pousdy ce frenetic Phee gos rerss varitedlas 
Ulvone tee se daeevinns Uleiet veer, 
hte We getoaeer, Lanier, 
tment Loan peocbeens 

When the big 
ANE Clie femme encom 
fens, Eine sete cebeip ie 
gyeoscapes Cot wetter 


tiveond mee em the 


dedvipert, 


leer 12-2 
ayiive cewer Uheie tapped 

ver tea thee 
piled 


Veerterbeert 


birerrenl 


Vhees geral cornered de 


THE GYRO IS THE 
Al the 
B27 Yocing Saperfortrers 
automel 


lo do it held his sight on or 


With its conmbe 


BRAIN OF THE SUPERFORTRESS’ 


lof, below, is Ihe canted nonteat qnctyld thot otis the guns ef one to threo turrets of the 
Sow of gyroscapte, electronic, 
ally computes lead angle, guesity, lmloge, ond porolles ino split second, All the gquana hos 
y plone and poll thy trigger. At eight, soparale units romeved from 
the plone show o quever using The sight while a durret obeys 
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week. ‘The bombings runs must be straight 
al tee, ort Lis is timunged by Ute spin- 
hing, Wheels more accurately Laan any hu- 

tram Herel cout do it. ‘ 

Aim! now the bombing con is on; Uhe vital 
neineot fas sreived fer whieh tbe grent 
fe gal Het crew Dave ale Che perilous 
jotney. Again the pyroscepe is called upon 
lo iathe Une borat lit the mnrk, The Nor- 
Hou boaisbsight is put to work—and two 
trope el Ue spinning wheels are dulog their 
slat ae eseential parts of that Iamous 
wenpom (ISSN, Jane 44, p. T0,) 

Vhere hag been a Job of comlroversy about 
the relative puleney of our lawks as agninal 
Those of Lie enemy, bil in oe respect Lhere 
in bo qtestion of ote superiority iu this de- 
Wivinient: omy trots enn shoot slraight on 
tie rum, Tlere, again, the seevel is the gyre- 
heogee just one Id-ounee rotor Unat holds 
the biggest tank pon on 2 true horizontal 
line, ma mnttter hew much the tank pilehes 
oiel colle over cough Lorrain. ‘This wad an 
polievement of Weatinghouse (PLS.ML, Sept. 
‘d4, p. RZ). General Patton, who ought to 
Kiow olunt tanks, gave high praise to the 
pyrostubitiver in telling how he bad been 
ohio te beet the Inayrer German tants for 
srrsetinnal yielorios.” ‘The Germans evuld 
fine) shmight only when Chey stopped dend, 
wal Lhen (hey were silting ducks fov targets, 


GUNS 


ond mechanical devices it 


electical impuhes curried by @ cable. 
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GYRO'S STARBINTY 15 


GYRO ROTOR Wire sre 
AMES UPRIGHT ESTABLISIIES 
A VERTICAL FLIGHT 
FereREiCe 


GYRO POTOR Valiit 
Set AXIS HORIZONTAL 


DINECUONAL FUEGHE 


REFERENCE, | two GYROS 
t 

nOLLOw setcer {>  TOLAR Ants 

CONTAINING GYRO, : OF GYROS 

PEMAINS UPRIGHT \* ALWAS 

Vill YALLow bor ~ oe UPRIGHT 

on von go ee i 


MAATIORN WHAT 
PLANE DOES 


mior 
WATCHES 
srorne’s 
SURTACE 
THROUCH 
woneow 


prrean 
AMIS 
FLRCTROMAGHIEr PULIS 
OH MEGE OF IRON IN BOTTOM OF SPHERE 
VO BECK GYRO PRNFEC LLY 


ATTITUDE GYRO SHOWS 


While our Lanks hept om thie mene, fete 
with deadiy aceneney, 

TL sheorttel Gre Keegel fee veined Dat ie sennseclll 
gyroseape, xuch as Une tn phanes, gait 
sights, cil pum stabilizers, bie ne pret 
power, AnH can move cane at Lhese routers 
sore aol Hee pelsunie eof ryotatigety witty belle Derereet, 
Whit a does awe tee tittle sucnunyeny 
When it ie mbeely Iitameed nat freed Cran 
the elenienl of frivtion Lo lie deggeer meee 
possible by precise numidheetirdng rbetteectss, 
The gyre lit the tank, for iestioen, merely 
Hye aan eles aggoetie valved. an apiece 
Hie Chieet Telit prrcertierethy aie prev Win 
fod noanaltern of makdap olvetrtead eeutuete 
Al premave, hepl oop tes ce hulepenelent 
pup, does Hie work of punhing Ure gan 
breemh up aad down, eetitterreting every 
mevement of Che tani, ‘The pyve tebe aL 
when Lo posh and wine bo pall, 


| PLANE'S FLIGHT 

| DIRECTION AND 

FSTABLISHES A | ATTITUDE CAN 
DE FOUND vairtl 
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USED 


IN AVIATION 


INSTRUMENTS 


=A 


AIRPLANE 
mRoLis— 


REMAINS 
UPRIGHT 


AIRPLANE 
PITCHES 


GYRO REMAINS 
UPRIGHT 


VERTICAL CLimb = =3O" cLiMB —s VERTICAL DIVE 


oS 
30° cerry Row, INVERTED FLIGHT 


WHAT VARIOUS PORTIONS OF THE SPHERE'S 
SURFACE MEAN TO THE PILOT WHEN SEEN 


LEVEL FLIGHT 


PLANE'S RELATION TO THE EARTH 


feta tert feoget, cither, Uae itis the sane 
THeANNy pYreneopie power inl gives the 
higgges!, guns in ear fighling ships a trae 
vertices! refercner al all times so they can 
fire with nemiary rogniliess of rell and 
Vitel. This is ecorbaiuly gay offersive use of 
Hino Gnpuortinien, Sis (he work of gyres 
that gies ener Lorpotien te seri trip slips 
to the better. Phe gyroscopes in Lorpedoes 
Ch te plenty of chonage in the Atlante, but 
In the Dneiie they titve been largely an our 
firte, 

Adu!) tives ae net the only Teportant ace 
wooo nelle af pogresenped Doo gpeed) this 
Vive Pht geen cetera t tall 
Hever feably Geelded (he profilo af hiurnesn- 
ing, the 4 say fo man’s purposes, ther: 
is muy tel whl imporiit new services 
{hey may find few iO in Uhe years to eon. 

tied V. Sa npers. 


weree lee ae een Depvere 
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A “Bomb Hitler ” Gane 


By DICK HUTCHINSON 
Porunar Hloeceser  Decemner, 1948 


PRK ol af the suttering thet Hider hos broil pen 
the well, eveevee here in Anwric would like te 
take aostwt al thas ester criminal We foel that it 


ven peliewe crn pectil up heteed fea this naenstee of we coh 
fren nt Teast conte Deveade dn tis ivection, 

Phepe ase ctgile porte that iso det of Cae ced all eva play, 
“The Hittle fie speret in the constimetion of this new “Honk 
Hitler panne yall onere ei conepearsete: sent foe yen effort, 
toil will ot lead piee cont a chuomee to sheny what yen world de 
iF yet fia thee clare, 

The teen, cor Testtona ef ther dies, fs ate Prem 0) plyweoeed, 
Tlie eypenitye fon the tie is sawed ant, ned the an ap iow set 
int ats Mhestroterdk. is ts binge i pee. and a fQ strip af any 
spring nnetat iy he mol te tinow the dec ape. \ coil spring 


way Te met Of desired. Teweven, cot sprigs aire bel tee pet 
td ches ppeserth tonne The “Boob Iither” geme tel up ready For s fost of 

The Noor in cased in with 0" twaels, whieh are pat together your Sill at towing a fow markle hand granados, 
with wire Tevele 

Coat the stifiee of the floor with Tiyuil glue. them eprinkle 
ever with: fie swede. Let die, Chen leet off are! paint rreen, 
cither with oil paint or shew cont ovloes, HP the fatter is used 
thin shook bo frllowwee! with o cont of stelle, 

Maint, ov stita, the frame te give ia finished feel. Cntline 
the Tyorre ef Dither oun piece ef the plywoewl, and cow ent, “Te 


Pi) «eo VACELE ANZ 
Aer TRIGGER AERE 


\ 
ley 
SYAND KUTLER 


WERE wi 


Someone scored « diet hit, in the "Bomb Hiller” gama, 


i sepaiate piece for 
the feet is neves- 
sry te phive Dither 
i) oe stove inge qreesi- 
fiow. Calne, and nil 
the feet to the hot- 
tun of the tegs of 
the figure repre- 
seuting | Tither. 
oint face a test 
cho, uniform an 
olive gray, arnt frien 


d syuntees 


SEL TIN 


7RAP POOR eee in black. include a 
% FIGURE swastika on the left 


aim, aml a black 
mustache. ‘This 
mary lee clone with 
water colors, fol- 
lowed hy a coat of 
white sluclhie. 


FLAT SPRING 
“ht GON SHOWING HOW TRAP WaRKES 
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"BOMB HITLER" GAME 


Close the trap dear so that the thin 
motel trigger will hold it dewn, Place 
the figure of Hitler in a standing position 
on the trap door, alony with several match 
sticks or anything that will make it look 
more like a renl explosion when the trap 
is xprung, New you ave rendy to bomb 
Hitler, 

Stand back about three feet from the 
set-up, aud using marbles for hand 


Rubber Band Pistol 


LOOKS LIKE 


Popular Scienve Jan.-, 


The pieces that have 
no haremer or trigger 
guard form the side 
Retween them 
is get the plece with 
the trigger guard. In 
the opening of this 
part is placed the 
combined 
haramer. 
the gun ready to shoot 


ERE is a wooden auto- 

matic pistol that looks 

like the real thing and 
shoots rubber bands with sur- 
prising accuracy, 

Obtain three pieces of clear 
white pine 24 by 5 by 10 in. 
and fasten them together witha 
few brads. Lay out a full-size 
plan of the pistol and transfer 
the drawing to the top board with car- 
hon paper, Saw all three pieces at one 
tin on the outside lines. Then separate 
them, and from the top and bettom pieces 
cut away the trigger guard and hammer, 

Lay out the combined trigger and ham- 
mer on the center piece amd saw it out, 
Also saw out the trigger guard, taking 
great care not to break it, Hf the trigger 
uae is shellacked as suon as it is sawed 
out, it will be less likely to break. Rub 
the trigger-hanuner combination flat on 
o sheet of tine sandpaper, thinning it 
down from both sides so that, when as- 
sembled, it will move freely bettveen the 
other pieces. A small coil spring from a 
baby battery clip, sold in the ten-cent 
stores, or from any other source, is used 


plates 
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grenades, try to Tit Che ditthe trinpger 
whiel, when bit, will reles the teep 
door, throwing Hitler and ey Ulvbnoge that 
is on the door inte the oir junt like o real 
hand gret would do il we were to 
land one very we te Diller himself 
German soldig 
purchased at any dine store, and tiny be 


substituted for Hither if desitud 


+ 


guns, ele, nay le 


REAL “GAT” 


wigger and 
At right is 


as shown to hold it 
in the forward posi- 
tion. 

Glue the center see- 
tion, without the trig- 
ger-hammer combination of course, to 
the right-hand piece and let it dry under 
a weight 

Now assemble the pistol, attaching the 
left-hand to the other two with three 
small serews. Then round. shape. and 
smeoth the weapon te its fingl form, Give 
it a coat of shellac and, when dry, sand it 
fo 2 yery smooth finish, Mix a littl 
lampblack with some bluc paint until 
about the color of blue steel and paint the 
tun, The handle plates may be marked 
out and painted brown, if desired. 
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Pulling the telgger moves the hammer back 
and lets the end of the rubber snap forward 


Pistal with one side 
plate removed and, at 
lett, the finished gun 


To load, jrull the trigger to mise the 
hammer and insert the doubled end of a 
rubber band in front of the hammer. Let 
the hammer down om it, then draw the 
other end down over the muzzle end. A 
pull on the trigger will shoot the band a 
good distance —Ciark H, Rurrer. 
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provides exciting sport and will give you 
an eagle eye. Its accuracy is unbelievable. 


by Bertram Brownold 


’ Secheaih FSastsaaed Setober: 1943 


JHE blowgun, a primitive weapon for war 

fare and hunting, can be used as the main 

piece of equipment in a very novel and en- 
joyable sport. 

Ut is a lightweight tube varying in length 
from 6 to 10°, Through this tube a dart with 
a needie-sharp point at its forward end and 
with a tuft of thistledown or feathers at the 
other end is propelled by a blast of air from 
the lungs of the hunter. The native hunters 
poisoned the points of their darts, various 
savage tribes using different poisons includ- 
ing “eurare,” a powerful vegetable poison, 
and snake venom. 

The blowgun used in the Malay. Peninsula 
is made by smearing resin on the outer sur- 
face of a hollow reed and then inserting the 
Improvised rebbet plane made with qouge reed inte a bamboo tube. When the resin dries, 
and wood binck Is used to groove barrel. the reed and the bamboo form a unit that is 

F light anel strong. The reed alone would be too 
fragile for practical use while the bamboo has 
too rough an interior, The reed furnishes the 
necessary smooth bore, 

Another method used by the savages in 
cunstructing blowguns is to scrape a groove in 
each of two slim straight-grained pieces of 
wood of suitable length. ‘The two pieces are 
then bound together forming a tube. The 
svraping tool used is the tooth of an animal 
mounted in a wooden handle. 

With modern tools at his disposal the civi- 
lized craftsman can make a blowgun far more 
quickly and easily than can the savage, and 
his will be more accurate also, 

Cut a half round groove lengthwise down 


Dart fo propeiled by quick. sharp pull, 


Groeve-cutter can be neod Mf doatsed. Mado 
ol seabed Sainswed it qoen an saw. the center of the flat surfaces of each of two 
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The sights are mado as shown aboro, 


6’ pieces of 1” half-round molding. Glue the 
two Mat surfaces together, taking care that no 
glue obstructs the central tube thus formed. 
Each groove should be 1)” deep and %4" wide 
so that the tube is “4” inside diameter. Sand 
the bore of the groove to a glassy smoothness 
with fine sandpaper wrapped around a dowel 
stick, This is important because the darts will 
catch on any rough spots 

The grooves can be cut in a number of 
different ways. If a circular saw or drill press 
with the correct rouling attachment is-avail- 
able, cutting the grooves is the work of but a 
few minutes. If the 


© Forward sight Is placed one inch from rauszie. 
Neodle dart is shown below, Darts can also 
be made from dowols, with polis rounded. 
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craftsman does not pessess these tools or in view 
of war conditions finds it impossible to buy them, 
he can imprevise others that will do the job 
handily and which will also be useful for similar 
jobs in the future. One such iniprevised tool is a 
tabbet plane made by forcing a gouge through a 
hwle drilled at the correct cutting angle in a hard- 
wood lock, Another is a groove-culter made by 
tacking: strips of sanding cloth to a circular disk 
of plywood in the manner shown in the photos. 
Such on improvised groove-cutter can be used 
om the spindle of a clreular saw in place of the 
blode. 

A word or two about the construction of these 
iniprovised tools may be helpful. For the groove- 
cutter cul a suflicient number of small pieces of 
sanding cloth about 44° wide and 2” long. About 
forty-two of them are needed for a disk having a 
diameter of 7°. Tack them to the plywood with 
tacks long enough to penetrate about '" on the 
ather side of the plywood, first having applied 
ylue to the disk. Then turn the disk over, apply 
glue to the other side, fold the slips of sanding 
cloth around the edge of the disk, pull them tight 
and press them down on the points of the tacks 
which ere then clinched. 

The improvised rabbett plane has screwed to 
ils under surfsee two strips of wood spaced sa 
that the fat surface of the half-round molding 
ean slide between them, These strips act as guides, 
keeping the gouge centered on the molding. Set 
the poupe fine co that it will cut only a very shal- 
Jow #roove and, when the cut is finished, set the 
sone to make a slightly deeper cut and so on 
until a ‘groove of the desired depth is achieved, 
Setting the gouge is accomplished by tapping 
it through the hole with a mallet when a deeper: 
cut is desired, and pulling it back with a pair of 
pliers when it is desired to reduce the depth of 
the cut. The shavings come up through the hollow 


of the gouge and it will eut better if this space is 
kept clear with an awl, 

To mcke the darts use ordinary sewing needles 
about 1's" to 2” long. Thread a few strands of 
knitting wool through the eye of the needle, trim 


Instead of firing its bullets with 
noisy explosions, a silent machine 
gun, invented by William B, Hale 
and Durand Beam, shoots with 
compressed-air power. In recent 
tests the rifle, which resembles a 
sub-machine gun, discharged 
10,000 shots a minute, reducing 
three-inch oak planks to kindling 
and turning airplane armor plate 
into steel mosquite netting. As 
firings starts, the barvel cools, in- 
stead of heating, due to use of air 
as the propelling power, 


Silent rifle powered hy compressed 

att instead ef mrunpowder is shown 

at right with «tec! toveet riddled 
by bullets in test 
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the strands evenly so that they make a tuft about 
Se" long and bind the tuft in place with strong, 
light thread, Be sure that the tuft is loose and 
easily compressible otherwise it will not slide 
easily in the bore of the gun. If it fits the bore too 
snugly clip away some ef the wool with scissors. 
Jn tynking a number of darts use wool of several 
colors so that when using the gun ech participant 
will have darts all of one color, This facilitates 
scoring on a target. 

Sights can be added to the gun and they will 
he an aid to accurate aiming, although the primi- 
live originators of the weapon apparently knew 
nothing about sights. Use two pieces of serap- 
metal yod exch about 349" Jong and set each piece 
in a block of lrdwood, File the upper end of 
ihe forward sight to a point and file a V in the 
upper end of the rear sight. Fix the gun in a vise 
and shoet a dart inte a board placed shout 6° or 3° 
from the muzzle. Then line up the sights on the 
dart and screw the blocks to the gun. In doing 
thie Le sure that the trajectory of the dart has 
leoen fat, It will be found that the darts have a 
tendency lo diop about 1° in every 25" of Might, 
Thus in shooting, it is necessary lo nim above the 
mark, aod practice will tell how much, The for- 
ward sight is placed about 2” from the muzzle, 
and the rear sight is pliced ubout 144” from the 
other ebd of the gun. When the gun is at the 
mouth of the user, the Ups of the sights should 
be at the level of his eves, 

‘Taper the vear enc of the gun for convenience 
in blowing. 

Using the blowgun is an interesting and faset- 
naling sport. Practice will soon teach the marks- 
nay how lo gouge and allow for wind direction 
and velocity. Tt will be found that best results 
me gained by blowing a short, sharp blast of air, 

It is sumuested that any target used be pinned 
to a luge sheet, or tucked to a wall. The reason 
for this is obvious, If il is tacked to a pole or tree, 
darts that miss the target will fly beyond it and be 
have to Jind, 
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the sting La one of man's oldast ¥Yoaponm. 1 
te ‘Rimple ta uses yet so misunderstasd by most 
peta. 

lin best way lo demonstrate its principle is 
toe iwoyuine you wore throwing a baseball. Ag you 
let no OF the ball, consider that it would have 


gem: several theios as Car and with much more 


Tome. 

thee you brew low be wae ee sling, Vhich is 
mere!) at estension Gf your arm. but people per- 
ie tu tiedetna the ei fea musk be swung preund 


tie thoad, vith the quite lovieal opprehenoion 
mech and ike wiweie FILL erack the 

2 ols nhubl. 

tok Davia ant Golinth mevies where the 
wotor Dlagioqy David swings for wf foct and no 
mierts in actuathy hurted, In cwatity, it*s just 
th: ordinary ovechand throw that works bent. 

WEE one Gard tied around the weist and the 
ovine? the offer held in the tand, Che pouch sine 
Ply opens a the end of the olher cord is releas- 
oi. The foree offen makes a saund like the erack 
of a whip, Aud iC a stene is the projeetiie, it 
with eflen bise ge it goes through the air. 

liuw lung your sling showld be depends on how 
tall you are, told the sling down by your side 


with both cords as if ready to use. The pouch 
should reach about mid-calf. That‘s a good rule 
of thumb but not mandatory. You can make it long- 
er or shorter, depending on what feels right to 
you. Actually, the cords can be as short as six 
inches if you have a naturally hard throw in the 
first place. 

The shorter the sling is, the easier it is to 
control. I suggest you begin practice with a rei- 
atively short sling and lengthen it as you grow 
proficient. At any rate, yol'll soon find that 
a stone wili hit with pio 4 force with a bit of 
practice. Onec you've got the ham of it you'll 
wonder why you hadn*t learned this deadly skill 
sooner. 


Mousetrap Supplies “Firepower” for Simple Toy Cannon 


In assembling this toy cannon, which 
uses shells cut from wooden dowels, you 
won't have to worry about fitting a trigger 
and spring mechanism, as firepower is 
provided by an ordinary mousetrap, After 


screwing the trap to a solid wood base, a 
suitable barrel is turned, bored and mount- 
ed so that the trap jaw strikes the center 
of it when sprung. Loading is accomplished 
quickly by setting the trap and inserting a 
shell, leaving the end of it project slightly 
as shown, Then the trigger is pressed to 
spring the Gap and “fire” the cannon, 
—Thomas M, Stradley, Jeffersonville, Ind. 
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i: a Debunking the 
Debunkers 


By E. B. MANN 


1E AMERICAN RIFLEMAN 
JANUARY, NINETEEN FORTY-FOUR 


Sh Pr 1s vue Fasinon to doubt. “If you believe it you're 
PA naive,” might well be the slogan of our time, and 
*p professional cynics have exploited this fad of upsetting 
Sgrespected applecarts by “debunking” (at so much per 
*word) everything from Santa Claus to spinach, including 
a such vational figures as George Washington, Abraham 
st Lincoln—and the old western gunman. 
* is a healthy trend, within proper limits. Much 
oy worthwhile face is hidden or distorted by lies, and 
“———~any delving that reveals the crutch is good, But 
honest debunking leaves the truch untouched, 
= Too many “debunkers” forget chat! They 
forget that not all history (or legend either) 
is bunk. Their object is to shock; and if the 
truth is not sufficiently shocking, they doubt 
that too! Or, worse still, they alter it. 
To doubt everything is just as naive as to believe 
everything. And the man today who believes the 
grifter who offers to sell him che Brooklyn Bridge is 
no more naive than the man who says, “The old western 
gunman is a myth!” and cries to prove it by the specious 
argument, “LT can’t do it, therefore it can’t be done!” 
The old western gunman is no myth. Fis skill was 
real, and proof is available to any who will seek it. 
Why, then, do men who should know better, even men 
Hwhose own skill with guns has earned them national fame, 
‘Esvek deliberately to discredit the men who are the heroes 
‘jof the boys and girls whose interest must be maintained 
if the game is to live? Why label “impossible” che skill 
of those old-time gunners—when there are men living 
and shooting today who can equal or surpass anything 
they ever did or anything any sane person ever claimed 
they could do? 
1 don’t know why they dv it—but they do. Witness 


=> two articles, taken more or less. at random from the bulk 
“There A the a aeebhad prizes, f ho re: TL oof such material published in cecent years: “Gun Phi- 
entry rules for those old-timers. A: losophy,” by Chauncey Thomas, and “Wild West Gun- 
man shot siraight arid fast—or else! men Were Not So Hot!” by Charles Askins, Jr. 
Alibis had no weight; the pall-.-)-* Mr. Thomas says, “One of the most widely-circulated 
bearers carried that. It was the ee ¢ myths of the frontier is that of the ‘owo-gun man’; the 
of the quick and the dead. The quickyie9! nan with two guns which he used simultancously. Such 
lived; the others went to Foo, vISS) Rika <itevers exiated.” i 


vas Mr. Thomas pins the lic also on “fanning” —that much- 
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discussed and frequently-misunderstood business of hold- 
ing a single-action revolver in one hand and firing it 
rapidly by knocking the hammer back with quick brush- 
ing blows of the palm of the other hand, Mr. Thomas 
says, “Fanning is a myth. I've written this subject up 
thoroughly. and posted a certified check of $1,000 reward 
far anyone who could demonserate it... . In che same 
class come shooting from the hip and shooting by instinct. 
.. . All ways of shooting either rifle or six-gun other 
than by aiming through the sights are pure bunk.” 

Beware the man who makes flac, categorical state- 
ments! A man once looked ata giralfe and said, “I maust 
be crazy! “There ain't’no such animal!” Tle may have 
been crazy, but there ave giraffes, And the two-gun man 
did exist and does exist today, Mr, Thomas to the con- 
trary nouwithstanding. 

James Bucler “Wild Bill” Hickok was a two-gun man. 
So was Bill Longley, Joho Ringe, John Wesley Placdin, 
Hilly the Kid, Sam Bass, Dallas Stoudenmire—to name but 
afew. So was Wyace Earp. 

Earp was one of the great gon-fighting peace officers 
of the Old West, Ele served in many of the wildest and 
toughest of the raileend, trail-end towns of Kansas, and 
in Tombstone in its heyday. Tle fought with and against 
the bese (and the worst) of chat gun-toting era and was 
ane of the few of his kind who lived to die of old aye 
int a less dangerous decade, He knew the great gunmen 
of that day, good and bad; and he lived sa recently that 
his testimony can be taken practically verbatim, 

Earp says, “l wore my pistols in open holsters,’one on 
each hip... ‘They wore two guns, most of the six- 
gun coters did; and when the time came for action they 
went after them with both hands.” 

Perhaps, in fairness to Mr, ‘Thomas, I should quote 
Karp a bit further, Perhaps Mr, Thomas pinned his 


82 


THE POOR MAN'S JAMES BOND Vol. 5 


statement on the one word, “simultaicously,” If so, 
Uarp says, “They didn’t fire them simultancously. Some 
men could shoot equally well with either hand and in a 
gun-play might alternate their fire. Others exhausted 
the loads from one gun, them shifted guns.” 

Two guns can, however, be fired simultancously, co hit 
the same or even widely separated targets. That is a 
subject we'll take up a little later, . . . But the old- 
timers did wear two guns; and they did use both guns at 
the same time. Maybe they didn't pull both triggers ac 
the same split second (and maybe they did); but firing 
two guns alternately in rapid succession is being a “two- 
gun man” for my money! Is a man necessarily one- 
legred because he walks one step ata time? 

What about “fanning? Mr. Thomas says it can’t be 
done. Earp says, “A skillful guo-fanner could fire five 
shots from a .4$ so rapidly that the individual reports 
were indistinguishable,” 

True, Earp goes on ta say that fanning wasn't gen 
erally used for serious business, It was a trick. “Ad” 
Topperwein and many others can hit targets by sighting 
through mirrors: yet | don’t suppose that Topperwein, 
or anyone else in his right mind, would choose to use 
mirrors for sighting against a shooting-back target. But 
is chat an adequate reason for saying that such shooting 
is impossible—or that “fanning” is a myth? 

“Panning” is no myth Many men now living ean 
“fan” a yun, and throw lead with reasonable accuracy 
by that method, Not beeause he is the only man who 
can do it (he isn’t), but because his records are appli- 
cable to more points in this cliscussion than are those of 
any other shovter—take Ed MeGivern, Ed MeGivern 
is certainly one of the (if not the) leading exponent of 
fast and fancy handgun shooting; 1 man who has devoted 
most of his life w careful experiments to determine exactly 


how fast and how accurately he (and other men) could 
fire a handgun, “Ed MeGivern’s Book On Fast aad 


Fancy Revolver Shooting and Police Training” is a text- 
book and “Bible” for handgunners, ‘There can be no 
question about the authenticity of MeGivern’s feats. His 
times are checked by highly accurate electrical timing 
devices and his accuracy has been proved before thousands 
of unimpeachable witnesses, 


The ewo-gun man who “never existed”? Ed MeGivern 
is a twoegun man. MeGivern has demonstrated thou- 
sands of times his abilicy to draw and fire two guns fast 
and accurately. One of his “stunts” is to draw and fire 
two guns, five shots out of each gun, all ten shots scoring 
vital hits on a man-target at fifteen to twenty feet; time, 
two seconds, He varices this on occasion by using two 
targets ten fect or more apart. This is more difficult! 
Time for ten shots, all bits, including the two-gun draw 
—thiree seconds. Not counting the draw, McGivern fired 
ten shots, ewe guns, in one and two-fifths sceonds, scor- 
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ing ten hits in a six-by-eleven-inch group on the chest 
of a man-target at eighteen feet. McGivern’s exhibitions 
also included firing two guns on aerial targets. He scored 
doubles regularly, even on targets thrown at wide angles. 
».«MeGivern can not only do these things himself; he las 
taught, and is teaching others to do likewise, 

“Fanning is a myth"? 
fanned five shots out of a Colt Single Action revolver— 
the famed “Peacemaker” of frontier days—in times rang- 
ite from one second to one and one-half seconds for the 


five shots, all five shots grouped in a space coverable by ¥ 


a man's hand (often by a playing card) at ten- to fifteen- 
foot ranges! McGivern says that fanning is the fastest 
known way of firing a single-action revolver. “Fanning 
is not a myth; a very successful method which gives good 
results, properly performed and controlled. Fanning 
would be practical for oue man against several.” 

(Too bad Mr. Thomas's thousand-dollar check wasn’t 
posted where Mr. MeGivern could shoot for it!) 


Bue what about “point-shooting”—shooting “from the 


hip"—withoue “aiming through the sights"? Mr. ‘Thomas 
says, “It's bunk!” Wyatt Earp names “Wild Bill" Hickok 
as just about the deadliest man he knew with a six-gun 


and says, “Wild Bill held his gan as almost every man 
skilled in such matters preferred to hold one when in 
action, with a half-bent elbow that brought the gun 
slightly in front of his body at abour or slightly above 
the level of the waist.” 


Mr. Hickok couldn't very well have “sighted” the gun, 
in that position, yet he killed many men, How many isa 
question that will probably never be answered, but you 
can take my word for this—he didn’t miss many that he 
shot at! And he was « point-shooter! 


McGivern can point-shoot five shots, all hits covered by 
a playing card at fifteen to twenty feet, in less than a 
second! Several of his five-shot groups, hip shooting, can 
be covered by a dime! (Impossible? If you think it’s 
impossible, lee MeGivern point-shout a gunful at your 
watch! But when you miss your trains, later, don't say 
I didn’t warn you!) 


But let's leave Mr. ‘Thomas and bis “Gun Philosophy” 
for the moment and look instead at that other example 
of expert “debunking,” “Wild West Gunmen Were Not 
So Hot!” by that fine pistol man, holder of several cham- 
pionships, Charles Askins, Jr. 

The principal fault in Mr. Askins’ article lies in its title; 
for what Mr. Askins actually does is to refute, not the 
actual skill of actual old-timers, but the tall cales that 
have been told about them! 

Now, | have written my share 
of western stories; but | would never 
quarrel with Mr. Askins had he 
written his piece under the title, 
“Wild West Writers Are Not So 
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Hot!"—for I know what crimes 
have been committed in the guise of 
“western” fiction. But what has 
that to do with the actual deeds of 
men who actually existed? 

Of course Mr, Askins does, in- 
frequently, refer to actual old- 
timers, For example, his reference 
to Wild Bill Hickok’s feat of shoot- 
>i ing at the “o” (or “o’s”) in a cer- 

] tain sign. Mr, Askins, with much 

rather ponderous amusement, quotes 
DO eSthis badly shopw le in the 

)\ this y shopworn tale in t 
words of a Mr. Alsike, who infers 
that the episode occurred in Abi- 
lene, Kansas, and states positively 
that the sign advertised a black- 
smith by the name of Jina Cooley, 
that Hickok fired both guns simul- 
taneously, so fast that the sepa- 
rate shots were indistinguishalile, 
ending the performance split sce- 
onds later with six holes in cach of 

"sin the Cooley name! 


é 


the twin “o's 
The distance, Mr, Askins relates, 
was later established as “187 long 
steps,” 

The best that can be said for 
that is—it is not good reporting! 
Oh yes, the thing did happen, Ic happened in the summer 
of 1871. Plenty of reputable witnesses attest it. But— 


it didn’t happen in Abilene, Kansas; it happened on the 
Market Square in Kansas City, Missouri, Hickok didn’t 
fire both guns simultaneously; he emptied one, at about 
Timed Fire cadence, then changed guns and emptied the 
other, Te didn’t fire owelve shots; he fired tea. There 
weren't two “o's” in the sign; there was one. And the 
distance was not “187 long steps”; it was juse under 
eighty-five yards, 

Ie was still good shooting. But what is so incredible 
about it? Signs then, as now, were made to be read at a 
distance. Is it unreasonable to suppose that a sign made 
to be read across Kansas City’s Market Square may have 
carried thirty-inch letters? Give that "o” a thirty-inch 
diameter, strip the story of the obvious hokum that has 
grown up around it, and dozens of men today (including 
Mr, Askins himself) could equal Hickok’s feat, or better 
it, Why say Hickok couldn't have done it? 

Mr. Askins says Hickok couldn't have done it because 
the guns and ammunition of that day wouldn't do it. 
Mr. Askins tells of two guns he tested, guns of that era, 
that threw groups 7.3 inches to 8.7 inches wide at fifty 
yards. Frank Wyman, writing for Tre AMERICAN 
Rurteman of September, 1936, records his own test firing 
of a gun of that era (an ancient Remington, Model 1858, 
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rescued from a pawn shop) which threw one-inch groups 
at twenty-five yards, using what Mr. Wyman himself 
described as “a misfie load?” 

Maybe Mr. Askins was unlucky in his choice of revoly- 
ers. But even his groups, carried out to eighty-five yards, 
would nestle comfortably inside that “o” with a thirty- 
inch diameter. Even those guns would make dead men 
out of live ones at fifty (or even a hundred) yards. 
Which was the ultimate object of the men Mr. Askins 
is “debunking.” 

Mr, Askins says the tales of old-time accuracy are lies 
for still another reason, He says that the guns of that 
day which he has examined are not properly sighted and 
that “the old gun-fighters had never been to the Camp 
Perry School of Marksmanship, so they did not know 
anything about sighting-in a six-gun”! 

OF course, under the circumstances existing, 1 suspect 
Mr. Askins of sarcasm, Nevertheless, I'm sure that the 
NRA and the Army are grateful for that tribute to the 
Camp Perry School. However, there is also a schovl called 
"the school of experience’—a school in which those old- 
timers made passing marks in “triggernometry” or else 
they died! They didn’t know as much as we know today 
about trajectories and ballistics and high velocities and 
internal pressures; bute they had hammers, and they had 
files, and they had che sense to use them! L know, for I 
have seen the marks of those tools on guns of that era that 
Thave examined! They weren't so dumb, those old-timers, 
that they coukdn’t re-set a simple iron sight. They could, 
and they did. At least some of them did. Perhaps some 
of chem didn’t. Some of chem were strictly point-shooters 
and, to them, the sights may not have mattered. 

Mr, Askins goes to considerable pains to refute a story 
which he says is credited to John Wesley Mardin; a story 
to the effect that Hardin “used to draw his twin .41's 
and, fanning both guns simultaneously, ignite a dozen 
matches with as many bullets.” (Leaving the business of 
match-lighting out of it entirely, it takes two hands to 
“fan” one gun. Hence, as Mr. Askins points out, this 
story is obviously impossible.) 

Far be it from me to say chat chat story has not been 
told; no doubt it has. But—and this is the point 1 hope to 
drive home—that story is not a part of any claim seriously 


made for the record of Wes Hardin, or any other gunman. 
Ic is not even a good “tall tale.” It is a stupid lic; stupid, 
because no one with even the faintest idea of what ‘fan- 
ning” is would tell it. As such, Mr. Askins does well to 
refute it. But refuting it docs nothing at all to the tall 
figure of Jolin Wesley Hardin as a gunman! Hardin's 
fanre is sufficiently well grounded in fact to need no such 
lies to enlarge it. 

Mr. Askins scoffs, too, at such tales as: rescuing a com- 
rade from hanging by shooting the rope in two; shooting 
guns out of men’s hands; shooting the spots out of play- 
ing cards tossed in the air; shooting from the saddle, at 
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a gallop, with ewo guns, hitting an endless succession of 
fence posts on both sides of the shooter. Mr. Askins says 
he built a dummy “villain” who was hanged, shot at, and 
otherwise maltreated in the course of lengthy experiments 
to prove or disprove these legends, winding up with the 
conclusion that since he can't do these things, therefore 
they can't be done. 

Mr, Askins says he couldi't bit the rope in his attempr 
to rescue his “villain” from hanging, because tt was a 
windy day and the rope was swinging! I ask—why didn't 
Mr. Askins shoot at the rope where it crossed the limb; 
where i¢ was motionless? 

But let’s not quibble; let’s suppose, for the sake of argu- 
ment, that the rope wasn’t visible where it crossed the 
limb and that Mr. Askins had to shoot at a section of the 
rope that was in movement. “Ad” Topperwein, “Fitz” 
ViezGerald, and plenty of other exhibition shooters hit 
acrial targets with pistol bullets; targets smaller than the 
diameter of any rope likely to be used for a banging. Ed 
McGivern could hit dimes tossed in the air; hit thea 
cither broadside or edgewise, as requested, Hitting a rope 
is not inypossible! 

But, even if it were impossible—cucting a rope with 
bullets to save a man from hanging is not a part of the 
history, or even of the legend, of any actual gunman, to 
my knowledge. It is a figment of fiction. 

Mr. Askins tells quite hamorously how, when he tried 
shooting a gun out of the hand of his dummy, the gun 
was smashed and the dummy was punctured by flying 
pieces. . . . Well? Shooting guns out of men’s hands is 
not a part of any skill ever claimed for any real gunman. 
Those old boys, when they drew, shot to kill! 

(Just the same, guns have been shot out of men's hands, 
leaving the man unseathed—or nearly so. T saw one such 
gun after it happened. Tt wasn't smashed into shrapnel, 
either. It wasn't hic by intention, however; it was merely 
in the line of fight of a bullet intended for a larger and 
a softer target.) 

As for shooting the pips out of a playing card tossed 
in the air—nobedy in his right mind ever said seriously 
that anybody, either in fact or in fiction, could do it! 
Nobody who ever saw such a card spin and Mutter and 
dart and dive world say it! Ie is not a part of any gun- 
man’s legend. Like the story of fanning two guns, if 
it is told at all, it is told by fools, for fools’ consumption. 

(But Ed McGivern can sflif a card tossed in the air. It's 
a much stiffer card, like che cardboard coasters used under 
glasses; and it is expertly chrown. Buc it’s a thins target!) 

Mr. Askins tried shooting off a running horse. This 
story of two-handed shooting at fence posts off the back 
of a running horse is, | believe, the only scory in this 
sequence of tall tales that is seriously accredited to any 
old-time gunman. Billy the Kid is said to have done it. 

Well, targets can be hit from a running horse. United 
States Cavalrymen do it, regularly, in firing the Mounted 
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Ed McGivern, dean of fart 
end fancy revolver shoot- 
ing, thows how to “fan” o 
Frontier Model Colt Single 
Action. Impossible? Teke 
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size group. below, fired by 
MecGivern by this method, 
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Pistol Courses. True, they shoot at man-size targets which 
are bigger than fence posts; but Billy the Kid was prob- 
ably a better gunman than the average cavalryman, . . . 
And suppose the story docs exaggerate the Kid's skill: 
would Mr. Askins care co meet Billy the Kid in a shoor- 
out? T wouldn't! . . . Amd why say that Billy the Kid 
never existed, that his skill with guns is a myth, merely 
because a lot of tall tales have grown up around him? 

Of course, that mention of meeting Billy the Kid in a 
shoot-out brings up the question of speed; and that is the 
point on which the “debunkers” pounce! We writers, seck- 
ing the apt phrase, tell how our hero, reaching for his 
gun, rips it from the holster so fast that his hands blur 
with speed! , . . And the "debunkers” chortle in the be- 
lief that they've caught us with our rhetorical pants down, 

Mr, Askins went further than do most “debunkers”: 
he tried it. He says that he and his pal, Ike Akard, prac- 
ticed the draw at least a hundred times a day for a month, 
at the end of which time “so far as witnesses could cell, 
our hammers fell exactly together. We'd have killed each 
other dead as hell at each exchange.” 

But suppose Mr. Askins or his pal met a man who had 
practiced for wore than a month? Or a man whose re- 
action-time was just naturally a bit faster than theirs? 

Mr, Askins doesn’t commit himself, in this article, as to 
his best time (in seconds or fractions of seconds) “on the 
draw.” Mr. Thomas, in his article, did. Mr, Thomas says 
he found by long experimentation that “to pull a belt- 
gun and hit anything man-sized at ten yards and under 
averaged about one and two-thirds seconds.” 

Ed MeGivern has, thousands of times, drawn and hit— 
not only man-sized targets but often playing cards—in 
one-half of one second, or less! The best quick-draw time 
mentioned in his book is one-fourth of a second. 

Does Mr. Askins think that, if Me. Thomas and Mr. 
McGivern had met in a shoot-out, they would have killed 
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each other? I don’t think so! I think Me. Thomas would 
have been hit a litle more than one full second before his 
own shot could have been fired! . . . And I think, too, 
that when Ed McGivern makes that half- or quarter- 
second draw his hand may reasonably be said to “blur 
with speed!” I really do! 

McGivern, Groff, and others, using guns and holsters 
and targets carefully connected with split-second clec- 
trical timers, have recorded draw-fire-one-shot-and-hit 
times as low as one-fourth of a second. 

McGivern has, many times, drawn and fired five shors 
from a double-action revolver, all hits in groups the size 
of a man’s hand, at ranges of from twelve to eighteen 
feet, in times as low as one second flac. 

McGivern has, at least once, fired five shots out of a 


| double-action revolver in two-fifths of a second. 


McGivern has demonstrated countless times, and has 


| taught many others co do the often-told and frequently- 


called-impossible stunt of dropping a target from shoulder 
height, then drawing a gun and hitting that target before 
the target hits the ground. 

McGivern, and MecGivern’s pupils, and scores of men 
not connected with McGivern, can shoot better than any 
cowboy |] ever wrote into any of ny stories; well enough 
to prove that all claims ever seriously made by any sane 
historian for the skill of the old western gunman are 
possible, Why should we doubt that men whose lives de- 
pended on their skill with guns, had it? 

The handgun has a very definite place in the world of 
today and in the probable world of tomorrow, No other 
weapon has, so far, replaced it as a weapon of self-defense 
and of law enforcement. It has a real place, too, in sport, 
Let’s not low-rate it. 

Let's not low-rate, cither, the old western gunman 
whose colorful legend breeds a fair share of the interest 
from which is born new pistolmen. We still have need 
of pistolmen, on the firing lines at our matches, in our 
armed forces, and behind the shields of law enforcement. 

Debunk the old time gunman, yes; but let's stick to 
the truth in our debunking. And the truth is, the old 
timers shot right well! They did—or else! 


Popular Mechanics Oct., 1902 
Could the Russians have built the first 
RUSSIAN MACHINE OF DEATH. tank? 


At the Russian war mancevers at Kursk 
a new and remarkable death dealing mn- 
chine nade its appearance. The English 
term fer the devine i “land ccuiser”” It 
a great clad velticle that  rttns 
atone the gerund faster than any ome 
efwar in the water, dt is capable of 
sweeping down whele regiments ef horse 
and foot, amd artillery could ate it bine 
harny 
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HIP-SHOOTING 


By Evmer Kerrit 
AMERICAN RIFLEMAN September 1939 


eny fast and accurate hip-shooting with a sixgun is 
Vix the myth thac many would have us believe. With 
enough practice the automobile driver knows exactly 
where cach front wheel tracks, and can dodge very small 
rocks with ease, even though he cannot sce the frone 
wheels. The baseball player learns to swing a bac with 
sufficient accuracy to hit a straight-chrown ball each time, 
¢ven though the ball is simply burning the breeze, ‘The 
tennis player learns the same things thraugh practice. Lilec- 
wise, the typist can hit any key on the typewriter without 
looking, and do it instanely, The small boy soon learns to 
throw a rock or snowball with sufficient accuracy to hic 
a man every time up to ten yards. The flyeaster does not 
aim, or see his fly until it sails toward the target or spot 
where he wishes co place it, yee the fly can be cast accurately 
enough to hit even a grasshopper floating on the water. 
Why, then, should so many shooters deem it impossible to 
hit things with a sixgun from the hip in average quick- 
draw time? 


Almost anyone can point his forefinger at an object with 
reasonable accuracy, and hip-shooting with a sixgua is 
not nearly as difficule as many of the things above men- 
tioned, Te ix simply the result of careful, conscientious 
practice—-no more difficult to learn than any other sport, 
if as difficult as some. In time the sixgun merely becomes 
a prolongation of that pointing index finger. Men who 
have habitually carried and used a sixgun over a long 
period of time, especially in the open Western country, 
will automatically reach for their gun if they step on a 
swake, or something startles them. Ik is just force of 
habit. Many of them can also use those same guns swiftly 
and accurately, even though they do not take time to raise 
them much higher than their belt. They well know by the 
feel of the gun where it is pointing. They can also point 
it instantly at any object by the age-old poking method, 
the instant the gun clears the holster, This is the mast 
accurate method of hip-shooting, and only one hand is 
necessary. Many who have never seen such shooting class 
it with the mythical dodo bird, yet there are plenty of 
men right in this country who can do very fast and credit- 
able hip-shooting. Simply because a person has never 
himself seen a thing done is no proof that it cannot be 
done, or that it has not been done, perhaps many times. 

As in all other forms of shooting, the more one practices, 
the more proficient he becomes. Llip-shooting is not nearly 
as difficule as standard target shooting with a sixgun. ‘The 
main thing is te ger the right equipment, and then prac- 
tice—a little exch day, if possible; and if this is continued 
over a couple of years, almost anyone can become pro- 
ficient at the game. And it is not just a game, bur one 
of the most valuable phases of sixgun work, once properly 
mastered. ‘True, it makes a spectacular stunt for rhe 


exhibition shot, when performed with cither one or two 
guns, but che real value in one's ability 10 plane a sixgun 
slug where he wants it in the least possible interval of time, 
lies in the confidence it gives him, be he officer, soldier, or 
civilian, Lf he knows he possesses this ability, he is much 
more apt to ace sensibly in an emergency, while if his life 
is at stake he will give a pood account of himself. 

As in many other forms of shooting, after this stune is 
practiced long enough, the subconscious takes control over 
the nmiuscles in an emergency. I remember once when a 
friend and 1 were walking down a cow trail in the sage 
brush in Montana, our bridles on our left shoulders, looking 
for a couple of hobbled, bur strayed, cow ponies. Though 
it had been a hot, sultry night and the morning was already 
warm, the sun had not yet peeped over the low-lying hills 
to the East. Neither of us was paying much attention to 
the crail, as che tracks of our horses were as plain as a 
newspaper. We were watching the breaks off to our lefe 
toward the Missouri River, where we thoughe che nags 
woukl feed and finally keg-up for a snooze. Suddenly I 
felt che squirising of a big, heavy rattler under my right 
foot, and simultaneously heard the warning buzz of his 
ractles. With a yell to my partner, | jumped high in the 
air and to the left, 1 remember the jar of my .45 S$. A. 
Colt in recoil at the second shot after my feet hit the 
ground, but was not conscious at the time—nor did I 
remember later—of drawing chat gun and putting a slug 
through the coiled reptile while 1 was still in the air, How- 
ever, my partner swore that [| drew and hit the snake in 
the middle while still in the air, and the bullec holes through 
the snake, as well as the two small billows of gun smoke on 
the still morning air, proved that che subconscious part of 
my mind had taken care of things in that emergency. 

Another time, when still a small lad, | was running a 
line of coyote and bob-ecat traps, On a steep ridge I had 
built a trap pen for a cat, at the base of a big fir tree, ‘The 
pen had been arranged with two walls of rocks extending 
out from the roots of the tree, and covered over with fir 
boughs. Then, with a jack rabbie for baic and a No, 3 
Newhouse carefully concealed in the entrance, the ser was 
complete. One day, on one of my trips over the line, the 
trap pen was conspicuous by its absence. A pile of boughs, 
badly chewed up, and some scattered rocks, were all chat 
remained of my cat set. Thad nailed and stapled the ring 
of the chain to the heavy root of the tree, and covered it 
with fir needles; but no chain was in evidence, The tree 
stood on the edge of a steep cliff co the west, while the 
mountain sloped away gradually to the cast. Naturally 
chinking that the cat had broken the chain and gotten away 
with the trap, 1 knelt down and began digging in the 
fir needles at the base of the tree, to locate the remaining 
portion of the chain. Then I heard something just over 
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the ledge, and, kid-like, I poked my head over co see. A 
big tom bobcat sat there on a narrow ledge, with his head 
little more than a foot from my face. He jumped right 
in my face as I threw myself backwards, | landed flat on 
my back, full length, with the kicking cat on my legs and 
belly. Again L have no remembrance of either drawing 
that ald 45 S. A. or shooting. But the 255-grain slug, 
propelled by 40 grains of black powder, struck the cat 
in the right side af the neck, and emerged back on the left 
side near the shoulder, shattering the spine of the neck. 
The cat was dying when he landed on me. Again che sub- 
conscious had ayromatically taken care of things, and I had 
drawn the old gan and shot from the hip even as 1 chrew 
myself backwards, Had I not done sa | would have had 
my tummy and legs scratched up some, no doubt, as the 
cat was caught by one hind foot, and there was some four 
or five feet of chain on that particular trap. 

Oo scill another occasion | had trapped a big cougar 
that later proved to weigh 200 pounds with nothing in his 
stomach bur a few wilted porcupine quills and the soles 
of a porcupine's feet. “The big tom was hooked by only 
two toes of the right forepaw, and had uraveled down the 
canyon about half a mile from where the set was made, on 
a deer kill, He had chewed off numerous small aspens, and 
finally tangled the short, light toggle and extra trap around 
a snow brush. The toggle was a section of dry and very 
light aspen some 2 of 3 feet long and about 3 inches in 
diameter, and the two traps had cheir rings wired together 
and then to the toggle. One trap was a No. 14 Newhouse 
with offset jaws and teeth, and this had hooked the cougar. 
The other crap was a standard Noe, 4 Newhouse, I had 
covered both traps with deer hair that the old boy had 
licked from the deer carcass the day before, and he must 
have hit the No. 14 trap on his first step near the carcass, 
for nothing had been disturbed, The only evidence was the 
two holes in which the traps had been concealed, and from 
which they had been jerked in the first wild leap, 

When I first spotted the cat he was tugging silently ar 
the trap, and had not scen me; but when I purposely stepped 
on a dry limb in the snow, he looked my way, stopped 
trying to free himself, and sat down to await my approach, 
just like a house cat. I determined co get some good pic- 
tures of him, and, walking up to within eight feet, took a 
couple of snaps. When [ would yell at him, or stamp my 
foot, he would lunge toward me, open his big mouth, and 
hiss and growl. Seeing that he was very lightly hooked, 
and that the toggle also was only lightly caught, 1 was 
afraid to get him riled up too much, 1 was very anxious 
to get a picture of hier with his mouth open and growling 
at me, but each time | looked down into thac cursed indirect 
finder, le would close his mouth and lie down in the 
willows. I was snapping the pictures with my right 
thumbs while 1 held a cocked S. A. Colt .44 Special in the 
same hand. Finally 1 got a good exposure of the cat lying 
broadside and snarling at me. Then he curned away, after 
lunging toward me and growling, and lay down with his 
rump toward me, and looked off up the canyon, 1 knew 
that he could not then see me, bue by the way his tail 
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cwitched I knew also that he was up to something, Never- 
theless, knowing that gun, 1 determined to take one step 
nearer and get a snapshot that would fill the picture 
with cat. 

I never got that picture, When I raised my left foor 
and cook that one careful step forward, the first thing 1 
was aware of was the big cat in the air and headed my way, 
with his tail sticking straight wp and his left fore paw 
spread wide and reaching for me. He came on a level with 
my bead. Toth gum and camera were held belt-high, so 
I flipped up the barrel of the sixgun and shot from the hip, 
at the same time throwing myself as far down the mountain 
to the left as a prodigious jump would carry me. At that, 
the cat went right over my right shoulder, buc I noticed 
his teeth snap shut and his head drop down on his chest as 
he flashed by, He landed flat on his belly, with his left 
fore paw still stretched out in front of him, and the right 
one back along his side with traps and toggle. His tail 
was still sticking straight up in the air, and came down 
slowly behind him in the snow. Te was evidently com- 
pletely paralyzed except his head and neck, for though 
he bit at everything within reach of his head, he could not 
move a leg. So [ did not shoot again, even though I landed 
down the hill with the gua cocked and on his shoulders, 
1 had only light loads in the gun (the Keith-Lyman 250- 
grain solid bullet and 9 grains of duPont Shotgun), but the 
big flat-pointed slug had struck square in the chest and 
ranged upward, cutting the aorta and lodging in the spine 
between the shoulders. Ic had cut a half-circle of skin 
from the cat's lower jaw before hitting the chest. I 
dragged him out into the open, using his tail for a handle, 
and took another picture before he died. 

That was one more time when good hip-shooting saved 
more than my hide, for chat cat would have made short 
work of any man. It is one thing to tree a cougar with 
dogs, when he can be shot out with a .22 rifle, and quite an- 
other to trap him, have him fight a trap all night, and then 
tease him co get a good picture when he is already in no 
amiable mood, In such cases cougars will fight a buzz-saw, 
though ordinarily they are the greatest cowards on carth, 
I will never forget the sight of that big cat in the air, a 
few feet from my face and coming amid a flurry of snow 
and flying traps. A movie camera could have recorded 
some interesting facts about the big cats chen. 

All bip-shooting practice should include quick-draw 
work at the same time, for accurate hip-shooting is of no 
value without the ability to get the gua instantly in an 
emergency. And Iip-shooting is only for an emergency at 
close range—say ten yards or less; then it is a very valuable 
asset if the shooter can draw the gun and get the shot off 
ina very short space of time. In all hip-shooting practice 
a good holscer must be used to obtain any definite results. 
Ver big, heavy guns there are two types of holster: the 
cross-draw (with the gun burt resting jase co the left of 
the belt buckle—for right-handed shouters—and the holster 
set on a slant with the gun butt tipped down toward the 
bele buckle); and the old cowboy holster slung on the 
right hip (for right-handed shooters) with the gun butt 
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about on a level with the top of the hip bone, the bucr 
leaning forward. For either the cross draw or the hip draw. 
the gun bute, hammer, and trigger should be fully exposed. 
On double-action guns the trigger guard should be open 
at the forward end, 

There are two exceptions: the Berns-Martin Speed holster, 
open at the front wich the gun held by a spring clip; and the 
King Gun Sight Co, Speed holster. With the Berns-Martin 
holster the gun butt is rocked forward out of the spring 
clip, with pressure downward on the gun butt; then the 
muzzle is flipped upward in line with the target, and the 
gun fired (if the range is very close and utmost speed 
important), or else the gun is poked forward toward the 
target and fired ac the same time, much as you would 
poke your finger at anything. With the King holster 
only the forefinger is used to release the gun. When the 
forefinger is pressed against the back of the holster through 
the trigger guard, it releases a catch, whereupon the whole 
outside portion of the holster opens at the front and flics 
back out of the way. The gun can then be flipped upward 
and fired, or poked forward and fired at the same time, 
The poking method is always the more accurate, though 
hot quite so fast. 

For the $. A. Colt, the best hip type of holsters are made 
by the George Lawrence Co, of Portland, Oregon, and by 
8. D. Myers of El Paso, Texas; while any number of saddle 
and holster makers produce good, reliable cross-draw hol- 
sters, For the Colt Single Action, nothing is as good as 
the hip holster, but for the double-action gun, when used 
double-action (as it should always be in such work), the 
cross deaw is very fast indeed, and for some shots is faster 
than the hip draw; for example, when the target is to the 
left of the shooter (or vice versa if he be a southpaw). 
Ilowever, with the target in front of the shooter, the hip 
draw will prove the faster of the two. 

1 have thus far found only one shoulder holster that 
will permit of fast quick-draw work, and that is the 
upside-down Berns-Martin Speed holster for two- or three- 
inch-barreled guns of the Detective Special type. Intended 
mainly for plain-clothes men and civilians, this is a very 
fast draw with a concealed gun and using the right hand, 
while the gun can be reached readily with the left hand in 
an emergency, This holster holds the little gun muzzle-up, 
top of gin toward center of chest, the gun riding about 
over the left breast shirt pocket, with muzzle on a fine 
with top of pocket. 

So much for holsters, But do not attempt quick-draw 
and hip-shooting without such an ouuit, for to do so is 
dangerous. For example, two friends of mine were prac- 
ticing hip-shooting and quick-draw, using the front pants 
pocket asa holster for a .45 S$, A. Colt, When one of them 
was drawing and cocking the gun, the front sight caught 
on the top cdge of his pants pocket, spinning the gun butt 
forward out of his grasp and elevating the muzzle in line 
with his side, and pressure of the trigger finger fired the gun. 
The heavy slug penetrated cleanly through the man’s right 
side above the hip, and out of his back, then struck his 
friend in the left arm, ranging back and lodging behind 
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a short time. 

And now, with the necessary equipment at hand, let us 
take up this hip-shooting business, and lay down the funda- 
imental principles that must be followed in order vo bevonie 
expert at the game. It would take a small volume to com- 
pletely cover all phases of the subject, but the following 
should prove useful and convey a general idea of the whole 
thing. 

First and foremost, make no attempt at fast work to 
begin with. Practice with the gun filled with eurpty cases. 
Begin by practicing reaching for the gun and grasping it 
exactly the same each time. With S. A, Cole guns, practice 
placing the thumb on the hammer-spur and the forefinger 
either on the front edge of the trigger guard or just inside 
of the guard, as you grasp the gun. ‘Then, if you are 
using a closed type of holster, slowly cock the gun as you 
pull it up out of the holster. Keep the thumb on that 
hammer-spur, even if it is full cocked, until the gun muzzle 
clears the leather and is flipped upward toward the target; 
then, and then only, drop the thumb to the side of the 
frame, and tighten up on the uigger as you poke the gun 
toward the target. Do nor hurry at all during the firse 
several days of practice—just reach for that gun and go 
through the procedure cach time, slowly and methodically, 
until it becomes a habit and you automatically do it tight. 
Then, and only then, are you ready gradually to increase 
your speed as you practice daily. In time you can get the 
draw-and-lit on a man-targee at close range down to 
around one-fourth of a second, which is about the limit 
with any type of arm. With double-action guns, always 
use the double action, and practice grasping the gun exactly 
the same cach time, with the finger on the trigger. Apply 
licele pressure until the muzzle comes up and is flipped 
toward the target by a turn of the wrist, then operate the 
double action as you poke the gun at the target. For fast 
work in the hip draw, always cie’ the holster down with 
a leg strap or thong, With the Berns-Martin Speed holsters 
for the Single Action, you grasp the gun in the same way, 
with thumb on hammer-spur, and push che gun burt for- 
ward, pressing downward on the gun as well, As the gun 
is pushed forward the chumb draws the hammer back to 
full cock, but remains on the hammer-spur uncil the gun 
muzzle starts its upward swing, 

You cannot be too careful at any time, but if you go 
slow during the first several months of practice, acquiring 
speed gradually after you have fully mastered the safery 
end, you will succeed. 

In all so-called hip-shooting, never look at the gan. 
Fucus your eyes upon the target-—whatever it happens to 
be—and keep them there, paying no attention whatever to 
the gun, whicty is the business of your hand and arm, not 
your eyes, Stand loosely, with feet fairly far apart to avoid 
body sway and give you a firm stance, Under no circum- 
stances should you ever tense the muscles of your gun-arm. 
The more loosely you can hold that hand and arm, the more 
quickly they will react to the meatal impulse to draw the 
gun. In a gun fight, any such visible stiffening of the 


Ilappily, they both made nice recoveries in 
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muscles would only be a warning to your opponent of your 
intended action. ‘Take plenty of time at first, and after 
you have thoroughly mastered the mechanical end of things, 
and are snapping with the gun always pointing on or very 
close to the target, practice for a time with a friend 
standing at one side to check the elevation of your gun 
barrel, and tell you if you are too high or too low. It is 
easy to throw a slug in line with any object, bur it takes 
time and lors of practice to acquire the knack of getting 
elevations right. 

The grip of the gun is also a very important item in this 
matter of elevations, the Colt 5, A, having che best-shaped 
grip, as well as the best angle of grip, of all guns for hip- 
shooting, Next come the double-actions, either 5. & W. 
or Colt, the former fitting my hand much the better of 
the two, Also, the hump at the top of the 5. & W. grip 
suits me much the beter, as it keeps the gun from rolling 
upward in my hand in fast double-action shooting. Stick 
to one gun, and practice with it until it almost becomes 
a part of you and you can easily and instinctively point it 
at any object in a minimum of time. 

Practice with loaded ammunition should always be done 
outdoors where you are sure of having plenty of room 
for safety; and av first practice with just one cartridge in 
the gtin and one shot for each draw. Never try to fire 
more than one shoe until you are able to hit relatively 
small objects at from five to ten yards most of the time 
with one shot, Then—but only then—try two loads in the 
gun. Using the $. A. Colt, when the gun recoils upward, 
hook the thumb over the hammer-spur, and as you bring 
the gun down on the target again, you automatically cock 
the hamnier, Do this each time, whether you use just 
two cartridges for cach draw, or five. 

When using double-action guns, always fire them double 
action; and you will soon find that this requires a firmer 
grip on the gun. In firing two shots after a draw, the 
double-aetion pull for the second shot is begun while the 
gun is pointed upward from the recoil of the firse shot. 
Again you employ the poking method, and the heavy 
double-action pull helps you to bring the gun back on the 
target. I believe that with practice the double-action guns 
are the fastest of all for such shooting—when one wishes 
to put six shuts into an object in the lease possible time, 
For me, at least, they are owch faster than the automatic, 
as with the latter the trigger pull is coo light to assist in 
bringing the gun dowa on the target; aod while perhaps 
you can actually shoo! the automatics faster, | have yet to 
see them perform as accurately in very fast work. It is 
always best to fire just one shot at a time with the double- 
action guns at the beginning, then go to two shots, then 
to three, then to all six in two strings of three cach. Finally 
you will become so adept that you can fire all six shots very 
fast, and yet closely group chem at any close range, 

After becoming proficient with one gun, you may wish 
to use two guns at the same time for exhibition purposes. 
In this case get good holsters; also the guns should be as 
nearly alike as possible, Begin at the beginning again, 
and use both puns with empty eases until you have trained 


90 


THE POOR MAN'S JAMES BOND Vol. 5 


that left hand to duplicate the performance of the right, 
When this has finally been accomplished, try always to 
fire both guns together; that is, pull both triggers at the 
same time for each shot. Two heavy double-action sixguns 
create quite a disturbance if drawn and fired fast at some 
object on the ground, 

1 once put on a couple such exhibitions, shooting at a 
gallon tin can at some six yards at the start; but that can 
was twenty yards away, and torn to ribbons, in a very short 
space of time, A set of pictures (two of which are shown 
here) covering a similar stunt, but shooting at an old 
rotten stump some 18” high by 8” in diameter, at ten 
yards—using both guns very fase from a Berns-Martin 
two-gun quick-draw ourfit—clearly shows the stump go- 
ing to pieces under the rain of lead. Vor this series of 
pictures [ used a S$. & W. Outdoorsman in the left hand 
and a S. & Wy. Triple Lock Yarget in the tight, both 
with heavy loads, The lighter recoil of the .38, however, 
constitutes a serious handicap in this stunt. The first 
shot from each gun registered low, but the ten other shots 
all went through the stump. 

In all hip-shooting practice it is bese to shoot first ar 
objects on the ground in front of you, so that the bullec 
splashes in che dire can be instantly noted, and a change in 
elevation made with the gun-hand if necessary, Shooting at 
small objects on the water is equally good. A gallon tin can 
is about as good a target as you can find to begin with. Place 
the can, say, five yards from you, and after you can hit ic 
at cach shot with certainty and fair speed, gradually increase 
the distance. [ have upon a few occasions hit small objects 
from the hip at considerable range, but this is just a stunt, 
and whenever the object is more than ton yards away, one 
will usually have time for aimed fire—unless the object 
happens to be another man who is shooting at you. [much 
prefer large-caliber guns for this work—nor less than .38, 
as the .22 calibers very often fail to throw up enough dirt 
to be instantly noted and allowances made for the next shor. 

As with all types of sixgun work, the more you practice 
the better you will become; and the man who will conscien- 
tiously train himself along the lines suggested here would 
be a valuable asset to any police organization. Furthermore, 
he will have a much beeter chance of living to a ripe old age 
should he become a peace officer, or be called upon by our 
Unele Samuel to defend our country. 


Candle Stubs Will Start Fires 


Short ends of condles are imefal when 
starting a fire with damp kindling, Light 
one or several candles and place at various 
points in the stack of kindling. In a short 
time it will dry sufficiently to burn. Ag 
soon as the wood ignites, remove the ean 
dies and save them for future use, 

Margaret Tatroe, Edmonton, Alta, Can, 
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Like ward tricks, fost gunplay proves the hand is quicker than the eye 


THE AMERICAN RIPLEMAN 


PEBRUARY, 


NINETEEN FORTY-TWO 


“PRACTICE DOES IT! 


By Cuan Wain 


“ O MAN ts A ‘BORN GUNMAN’.” “Anyone can be- 

N come adept at double-action fast aad fancy shoot- 
ing and acrial target work if he will concentrate on the 
three things which mean sweccess—patience, attention to 
detail and Practice!” 

Vd heard Ed MeGivers: make those statements time and 
again. I'd read the same declarations in his book, but I 
never had quite believed them. Not after tossing buck- 
shot in the air and watching them disappear before the 
blast ‘of Ed’s Smith & Wesson .38 and then trying un- 
successfully to get hits myself on a quart can only six 
feet aver my head, 

No sir! | was thoroughly convinced it took some subtle 
form of magic which cither is or is not born ina man, It 
is because J think there are a lot of others like myself that 
1 am writing this story. Ed McGivern showed me this 
summer where | was wrong. 

I bewail the face char this isn’t the story of my train- 
ing. Work took me away from Lewistown, Montana, 


where Ed holds forth, too often to permit steady practice. 
Tut it didn’t cake me away so often that I was unable to 
observe the training of two other handgunners, It is of 
these and Ed that 1 write. 

Dick Hulme, six feet of transplanted Texan now living 
outside Oklalioma City is one of them. Dick rolled into 
Lewistown with the blue birds to learn the McGivern stuff, 
He had no other purpose and was able to devote his full 
time to the task. Dr. Jack Cox, Lewistown osteopath, is 
the other. Doc's case is more like yours and mine. He 
does not have full time ta devote two practice buc muse 
get our when he can. Ple's just a gun-smoke enthusiast, 

There we have two cases—the man who can devote full 
time to practice and the man who must practice cateh-as- 
cateh-can. Come along into the field with me and see 
them and MeGivera at work and learn how Ed proved his 
point. 

When Dick Hulme arrived in Lewistown he was strictly 
a sinple-action target shooter. He shot cards running 
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from 85$°s to 98s at 25 and 50 yards—taking his time. He 
never had shot double-action. He was familiar with and 
owned a variety of handguns which he had brought along. 
They included everything from .22’s to Magnums. 

Dick had been training daily under MeGivern for a week 
when T set out late one afternoon for the lower end of the 
Lewistown Rifle Club's range. I could see neither cae nor 
men when [arrived but after cutting my car’s motor | 
was able to pick up the “spak” of spaced shots, I headed 
toward the sounds and found Ed and Dick down in one 
of the coulees which traverse the range. 

“Pliding out?” 

Ed's reply bit. “Ever hear of safecy?” 

I then gor a McGivern lecture on the first principle of 
It is “Be Safet” 

Concluding lis lecture MeGivern sat on the cae’s ron- 
ning board. “Throw a few cans for Dick,” he said. ‘Stand 


shooting, 


about two feet to his right and slightly in front of him. 
Toss the can about six feet over his head. ‘Throw with 
your whole arm in a smooth movement so that the can 
hits the same spot nearly every tine.” 

1 practiced a few throws and then Dick resumed prac- 
tice, Je was single-action work. He stood with the gun 
raised and the hammer back, and sighted for the general 
spot into which | pitched the can. As the can crossed that 
area he tried to hit it. Tn twelve tries he got two hits. 

“LM never do it, Mistuh Mac,” he mourned, “Never; 
if 1 can’t hit ‘em single-action and close how ean I ever 
shoot double-action?” 

“You're doing all right,” Ed replied. “Let's take a 
rest, Besides Wallin here is one of those writers. I] want 
you to show him something. I have a story here by a 
writer saying a man shooting a .38 did the handkerchief 


c can drop. 
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It looks easy until you try to unhiteh thas 
six-shooter before the can hits the ground. Notice in this 
picture of Dick Hukne that the can is still off the ground 
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drop trick from: his wrist and put five shots in the handker- 
chief before it hit the ground. Will you show him how it’s 
done?” 

Dick grinned. He extended his right arm shoulder high 
with his gun in his right hand at full cock. On his right 
wrist he placed a luasely balled handkerchief, With a 
twist of the wrist he dislodged the handkerchief, deflected 
the .38 at it and blasted. 

The muzzle blast on the first shot smacked the handker- 
chief into the ground in a Mash, “Would you like to try 
to put five shots in the handkerchief before it gets to the 
ground?” Ed asked. "Listen, if you write like the gent 
who said it was possible, never write anything about me.” 

1 got the hint but I had to grin. Ed's bark is always 
so much worse than his bite, 

“Well,” Ed continued, speaking to Dick, “you've been 
wanting to learn to draw so let's start wow. No use wact- 
ing time.” 

Dick was wearing an open-top, single-drop Myres holster 
of well-worn leather tied down with a thong to his right 
Jeg. He placed the .38 carefully in it, placed his hands 
center on his belt and at Ed's signal went for the gun. 

“You coukl have taken off your pants and shaken the 
gun out of a pocket a little faster,” was Ed's comment, 

“Look here,” be went on, getting up from the running 
board, “You're like a lot of other would-be fast draw 
men. You put a gun in a holster where it seems to be 
comfortable and then you try to get it out of there as 
fast as possible. You depend on muscular speed alone. 

“Vast draws are as much a matter of climinating un- 
necessary movements as they are a matter of making the 
right movements at top speed. Every individual is differ- 
ent and he nyust, by trial and error, work ot gun and 
holster positions so that the draw is one smooth movement. 
Excepting for some draws from under coats 
or in concealed positions, it is not a reach 
and pluck which means a change of mus- 
cular effort, 

“Now let's move that holstee down a 
little. Drop your hand naturally so thac 
it reaches the burt, Now, let’s slant it for- 
ward a bit.” 

For half an bour Dick and Ed went about 
the business of finding out what was the 
best position for thar particular type of 
holster. Then, without a shot being fired, 
Ed called a halt. Satisfied, he sketched the 
position of the holster and he and Dick 
agteed that a new hele and holster were 
needed, 

I then got an example of the McGivern 
teaching psychology. 

“You were talking about 
double-action,” he said to Dick, "Practice 
a few dry shots, Let your trigger finger 
run out with the return of the trigger each 
time so that it has smooth rhythm. Just 


shooting 
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the tip of your finger on the trigger.” 

Dick complied and Ed said, "Well, there's 
just time for a few more single-action 
shots.” He asked me to throw the can 
again. | 


Dick got set in his single-action pose. 1 tossed the 


target, "Crack!" It missed. 
“Gee ial" Ed's command almose blended with the first 
shot. 


"Crack! Ping!" The can went whirling, 

“TL got it!” Dick cried. "Got it double-action!"” 

"L thought,” said Ed, peering over his spectacles, "thar 
you were the man who never could shoot double-action,”” 


® % % 


Three weeks later 1 joined another McGivern shooting 
group. ‘This time we were gathered on an open flat ac che 
lower end of the rifle range. Dick was resplendent in his 
new two-gun belt made by Al Furstnow of Miles City, 
Montana, The low-hanging hand-tooled open-top holsters 
were beauties. Dick also had a mew .22 Cole made to 
match his 38 Colt, Both guns were on 41 frames with 
six-inch barrels, Dick also had a new coat of confidence, 
Dee Cox produced a set of matched Smith & Wesson's, 
His .22 was mounted on a 
was standard, 


38 frame while the 38 itself 


Dick, who had warmed up by shooting at a stationary 
target, began with simple, single-action work on a quart 
can. Fd and Doe watched while Ed explained, 

“Wait until the can gets up. Get your sights on it and 
stay on it. Go forward with a coordinated movement of 
your body. Don't try to follow it by bending your wrist. 
Get your shots off before the can comes down co shoulder 


height. While the can is above your shoulder you have 
two diameters at which to shoor but when it drops below 
your shoulder your target size steadily decreases," 

Three weeks had made a definite improvement in Dick's 
aerial work and the new holsters had slicked some kinks 
out of his draw, He was eager to learn the “can-drop" 
trick, the real test of a handgunner’s draw speed. 1 
listened while Ed explained. 

“The can is on the back of your hand, arm our at 
shoulder height,” he stated. “First get so you can «drop 
the can in approximately the same line every time. Then 
forget shout the can. 


“Start to shoot the moment you start your arm down. 
Tr will take a lot of practice but your shoe really starts 
the moment your hand goes for the gun. Your trigger 
finger must be curved and ready to meet the crigger as 
ic clears the holster, The squeeze goes right on through. 

“Get your shot off so the bullet at first traverses an 
area the size of the can about six inches off the ground. 
You don’t think about the can because when your draw 
is fast enough the can and bullet will meet. ‘The shot is 
double-action.” 


Remember, fellow beginners, Dick had had a month of 
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training. He had shown improvement. He was no 
stranger to guns. He had been hitting aerial cargets 
double-action. Yet now, as he entered another stage of 
training, the pressure was on. He fumbled the gun, He 
caught the sights on the holster. Tle could not even get 
his gun out, much less a shot off before the can hit the 
ground, This isn’t related to belitcle Dick Hulme. It is 
stated as fact to show chat every time you attempt a 
speed stunt you don’t need to get discouraged. Dick 
didn't, Te kept right at it. 

There was a pause for lunch and then practice resumed. 
Dick alternated between fast draws and aerial work on 
three-inch rosin balls. Double-action, Dick was getting 
four out of five. But you don’t stop at four our of five 
with MeGivern. With big targets like three-inch rosin 
balls it is five out of five, 

Doc was beginning vo get hits and Ed worked with him 
correcting his position, his geasp on the gun, his sighting. 
Te was late when once again the MeGivern psychology 
The first stage of acriul training. Doo goes alter a 


can tossed by Dick Tlulme. Note the forward sway of 
Doe's body and rigid arm as he “leans” on the shot 


moved in to give Doc a boost. Doe was more than a little 
skeptical of his future in the aerial game. “Get your .38," 
Ed ordered. ‘To Dick he said, “Get a resin ball and make 
the toss." 


Doe, who had been missing quart cans, eyed the three- 
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inch target. “Sure you can hit it,” Ed told him. 

Doe lined ouc his gun. “Relax. Never tighten up,” 
Ed advised him. Doc's muscles let go a little. Dick made 
the toss, 

"Whaml” ‘Doe got a dead center hit. 

“Easy, isn'c it?" Ed asked. 

Doc smiled agreement. There is nothing quite as 
satisfying as the way a cousin ball fies apart when hit. 


® = = 


Dick Hulme started to learn in May. Doc Cox started 
in June, Throughout che summer L now and then joined 
the shooters and, possibly because I was away and then 
returned, could nocice improvements in their gun work, 
Tt was not until lace September, however, thar [ came in 
for the finale, the proof that every man can learn. Walter 
Groff, McGivern's understudy and a finished handgunner, 
came out from Philadelphia enroute to his ranch near 
Winifred, Montana. Ed made a party of his visit. We 
went to an ideal pistol range on the McEveney ranch in 
the Judiths. “Chere a small flat for aerial work ran up into 
a gulch where there were secure natural barriers for other 
shooting. 
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I'm not going to write much about how that day proved 
thar practice does it. I'm going to let che pictures tell 
that story. 

After a warm-up on stationary targets the real shoot- 
ing of the day began. (A tip—don't ever try any fancy 
stull cold. Consider that every athlete warms up before 
he enters an event and that real shooting demands the tops 
in muscular coordination.) Walt opened by placing six 
large blue rocks against a plank, making six fast draws and 
breaking all targets, He used a Smith & Wesson .38 and 
wore a Myers Buscadero belt made to his personal specifi- 
cations. 

Acrial work started with quart cans, warked down to 
Blue Rocks, then Mo-Skeet-Os and then to shooting at the 
brass cases of shotgun shells from which the paper had 
been cut away. ‘Targets were tossed directly overhead, 
over the gunncr’s head from behind, thrown in toward 
him and across in front of him. Since Walt had not had 
much practice for two years Dick and Doe were right 
after lim, ‘The competition was keen and Dick and Due, 
who early in the summer had not been able to hit one of 
a dozen, were smacking the smallest targets right along 
with Walt. 
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DECEMBER, 1933 


THE PICTURE FROM Wilich TUR IN- 
THRESTING CUT AT THE LEFT WAS 
MADE WAS SENT TO US BY MR, FRANK 
A. TAYLOR, CURATOR OF THE ENGI- 
HERING DIVISION OF THE U. S. NA- 
TIONAL MUSEUM, SMITHSONIAN INSTI- 
TUTION, THE PIcTURK WAS MADE 
FROM AN OLD WOOD CUT APPEARING 
IN THE BOOK, “PANORAMA OF TUK 
PROFESSIONS AND TRADES,” BY ED- 
WARD HAZEN, PUBLISHED IN PHILA- 
DELPHIA [ 3837, THE BOOK WAS 
LOANED TO THE MUSEUM BY DIR. J. &. 
COLEMAN, A CLOCK MAKER OF NASH- 
VILLE, TENN, WHOSE HowunyY Is THR 
OLD-TIME CLOCKS WITH Wwoonprn 
MECHANISMS 
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THE DAY MARS INVADED 
WASHINGTON 


By Kurt Saxon 

Clarence hated Martians. He had hated them 
since he'd watclied a science fiction story on Martian 
invaders a few weeks before on the ward's TV. This 
hatred and then fear was reinforced by are-run of the 
old Kevin McCarthy version of "Invasion of the Body 
Snatchers". He was the only person in the State 
Hospital who realized the Martians were getting in 
just like plant pods, growing bodies occupied by the 
souls of Martians. 

To Clarence, movies were true and on purpose. 
They were made and shown to alert him to the 
dangers to those he loved, which was everybody, He 
retained them and called up incidents from them in 
flashbacks whenever he was uncertain. His guides 
saw to that. 

So Clarence knew all about (he MarUans. But his 
doctor would not believe him. Not even when he told 
him, in great detail, the explanations given to him by 
the voices who counseled him and warned him of the 
danger to the country from the Martians, The atten- 
dants wouldn't listen and some even laughed, 

‘Then his doctor had a stroke and had to go on 
indefinite leave, About that ime, orders came to 
release the non-violents to make room for more 
palients. Overcrowding and understaffing made 
Clarence a good candidate for release. He was a 
gene, caring person and his voices had never en- 
couraged any troublesome conduct. 

Had his doctor been there he would have warned 
the board, But he wasn't there and his scrawls were 
hard to read. Anyway, all those psychiatric terms 
were Greek to (he social workers on the board. This 
amiable schizophrenic would be no problem, even if 
he did hate Martians. 

One of the social workers read from Clarence’s 
chart, as best she could, "...pathological hatred of 
Martians... spiril guides may direct him to., poten- 
tial...” She put the chart down, saying. "I ean't read 
this,” 

Jackson, senior board member said, “A lot of 
malarky, if you ask me, I don't care if he hates 
Martians. He's gol no record of bothering people. | 
vole we process him out of here.” 

Clarence'’s landlady in a rundown apartment 
house in downtown Washington was a sweet old 
redneck. As she opened the door to the little kilchen- 
ette she told him she was glad to rent to “one of us," 
tossing a glance over her shoulder at a black tenant. 
Clarence didn't follow her glance. It wouldn't have 
mattered, since Martians came tn all colors to the 
unknowing. Bul he saw themas they were, gray, wilh 
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great dark eyes, as the flying saucer contactecs 
described them. 

She added, "I don't mind saying I'm afraid of em. 
They're taking over, It seems like only yesterday when 
just our Kind were here." 

“Only yesterday,” Clarence repeated. "Don't worry, 
though, Help Is on the way.” 

Just then there was a commotion as a little girl 
pushed a small boy down the stairs. The landlady 
handed Clarence the keys and bustled off to see if the 
child was hurt. 

"So she can sce them too,” Clarence said aloud to 
his guides. “But she's too busy with unimportant 
things to be of use." 

He then went inside and looked around. "It seems 
all right,” he said to them. "You heard her say it was 
only yesterday. We'll have to get to work.” 

As he unpacked his sultcase he answered one of 
his guides, "Yes, | can doit if you point out the targets. 
I don’t want any Earth people to get hurt, unless 
they're pro-Martian. But now | have Lo go out and buy 
the stulf we talked about. Of course I know what to 
buy. I had chemistry all through high school. You 
know that." 

As he opened the door to leave, he said, "I'll talk 
to you when I get back. I have to concentrate now." 

Iiis stralegy was to make and use ammonium 
nitrogen tri-iodide, This is a substance which, when 
dry. will explode at any vibration—the touch of a 
feather, a breath, a rise in temperature. The 
undefusable bomb! 

He walked tothe nearest drugstore and asked the 
pharmacist for a bottle of lodine crystals but he had 
none. He went from one drugstore to the next until he 
neared a large hospital. That pharmacy stocked it for 
hospital use, The pharmacist asked Clarence what he 
wanted it for, 

Clarence was a smooth talker and had a cover 
story ready, “I rented this old house and it's a mess. 
The landlord gave me cheap rent to clean it up. But 
it smells like eight people died there. What you do is 
put a teaspoonful of iodine crystals in bowls in every 
room) and it dissolves in the air and fumigates the 
place. Kills all the germs, too. 

"My grandma did it that way. Of course, you 
shouldn't be in the room for twenty-four hours while 
it's working.” 

The phannacist commented that he'd heard of 
that and sold Clarence a four-ounce bottle, 

Next, Clarence went to a supermarket and a 
hardware store and bought lots of odds and ends. 
There was cleaning ammonia, four cartons of book 
matches, four four-foot lengths of one-half inch PVC 
lubing, a package of thirty #7 Water Gremlin split- 
shot fishing sinkers, coarse sand paper, rubber tape, 
two half-inch dowels, Super Glu-Gel, a hacksaw 
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blade, ete. 

When he gol back to the Jitlle apartment, Clarence 
set about making a simple still from quarter-inch 
plastic tubing, a light bulb, two tin cans, Goop, a No, 
6 cork, a Tums bottle and a two-quart plastic con- 
tainer, When he got it set up he quickly distilled two 
ounces of very strong ammonia from the weak and 
soapy mess sold as a cleaner. While he worked he 
gleefully explained aloud to his guides every step and 
the impact of the project on the Martian invaders. 

Then he cut off all the match heads from the four 
cartons, He pul them in a shallow bowl and poured 
boiling water over them. Next he stirred them until 
the potassium chlorate and sulphur making up the 
heads dropped away from the cardboard. He then 
scooped out the cardboard and put the bowl in the 
oven at its lowest heat to evaporate the liquid. 

Then he proceeded to cul the PVC Lubing into 128 
one anda halfinch lengths, Next he sanded the edges 
of both ends of the dowel before cutting off one- 
quarter inch at each end. This was so they would go 
into the tubes easier. He repeated the process unUlhe 
had over 200 Lube stoppers. 

Clarence was fortunate that his landlady was 
health conscious and had chronic indigestion and 
(hat she saved everything, He had secn rows of plastic 
bottles of Tums, Rolaids. and vitamins in her office. 
When he asked if she had any empties she was happy 
to give him a sackful. He took them to his apartment 
and chose thirty which would hold just over six 
ounces. 

His next step was a visit to lwo different gas 
stations with a gas can, He had decided on thirty gas 
bornbs and was vexed that he had to make two trips. 
He was short fifly-four ounces and so had to make 
that extra trip, and Lo another station so as not to be 
noliced. Weren't twenty-one gas bombs enough? Bul 
orders were orders. 

When he got back he put six ounces into each of 
the thirty bottles, Then he upended them to test if (he 
lids could be screwed on tight enough lo prevent 
leakage. They didn’t leak. 

His next job was to put Super-Glu-Gel around the 
inside of the PVC tubes and press in the stoppers. 

By the next day the water was evaporated from 
(he match head mixture and he seraped it off the bow! 
and powdered it with the bottom of a spoon, He put 
the thirty sinkers in tubes and filled them two-thirds 
full with the powder and set them aside. When these 
were done he put the same amount of powder in the 
other seventy, 

Then he crushed a half ounce of fodine crystals to 
a powder, poured it into a pill bottle and poured in an 
ounce of the strong ammonia. Afier snapping he lid 
on tight he let (set fora half hour. He then poured the 
liquid and mush into two piles onto a newspaper and 
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let most of the liquid be absorbed. He scraped one pile 
up while it was still quite moist and left the other pile 
alone until it showed little moisture. 

“You see,” he said to his guides, "I have to put in 
just enough crystal to ignite the powder, If put in too 
much and it breaks the tube so the gasoline Moods the 
powder, the powder won't explode and vaporize the 
gasoline. Also since there will be more vibration on 
the bus the moisture in the crystals will dissipate and 
dry quicker, So the moister crystals will go In those 
twenty for the buses, Since there will be no vibrations 
in the mail boxes except for maybe bunches of letlers 
hitting, the dryer stuff will go in those ten gas bombs, 
The seventy for the car gas tanks will be dryer since 
they'll just be lying in there until the cars are well on 
the road. 

"Of course mail boxes. We agreed we should 
disrupt conununications, | don't care; don't argue 
wilh me. I'm not going to argue about it. 

"The sinkers? Oh, they're lo make the gas bombs 
explode up inslead of down, like it would {f the tube 
was floating.” 


Clarence had to test the product, so he used a 
razor knife to pick up a bit of the dryer crystal and set 
it aside while he filled a spare tube three-quarters full 
with powder. Then he dropped in the crystal and 
sealed the tube with a dowel piece smeared with 
Super-Glu-Gel. Next he put it in a small cardboard 
box, wrapped the box in a blanket and put il in the 
oven, 

Before his guides had taken him over in his last 
year of high school, Clarence had been an A student 
in chemistry, He loved novel chemical reactions and 
was quite a practical joker then, He had played with 
fodine bombs and other stunts so often he knew 
within a half hour just how long it would take for one 
to dry and then explode, 

Alter a litle over an hour he opened the oven door 
slightly and jiggled the bundle with a stick. There was 
a muffled bang and a couple of PVC particles came 
through the box and blanket and hit the sides of the 
oven. 

After the testing Clarence proceeded to load the 
tubes for the car gas tanks. He put in three-quarters 
powder and measured out a piece of Lhe least moist 
paste about the size of a quarter grain of rice. When 
il was in he put Super-Glu-Gel around the bottom of 
the stopper and pressed it flush with the tube. After 
doing ten he put them into the freezer compartment 
of the refrigerator to keep them from drying. When the 
seventy were done he began the gas bombs, 
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Clarence then started on the thirty gas bombs, He 
dropped a sinker in each and put in the two-thirds 
powder. He set ten aside and dropped in a bit of the 
moister crystal in the twenty and put in the dowels. 
Then he put them in the freezer compartment and 
started in on the ten for the mail boxes. 

Since these would not be jostled much and needed 
todry faster he used the dryercrystal. He also put the 
ten in the freezer. He pul all the gasoline bottles in the 
refrigerator to cool, giving him a few minutes more 
before the tubes would warm up enough for the 
erystal to dry, 

About 2:30 p.m, Clarence uncapped the gas filled 
boities and dropped twenty tubes in and marked 
them. Afler closing them UghUy and putting them in 
his airline bag he did the sane for the ten for the mail 
boxes. Then he left for Uie bus slop a block away. 

His first targets were bus-loads of Martians. The 
buses he chose were those serving Washington proper, 
avoiding hose headed for the suburbs. Of course, his 
guides would direct him, Even so, most of the local 
buses were filled with Martians, 

Some of the passengers were children, But 
Clarence remembered a movie wherein General Phillip 
Sheridan said of killing Indian youngsters, "Nits 
make lice." 

Just before the first bus reached him he had a 
thought, Or maybe one of his guides gave it lo him. AL 
any rate, if it worked, the guide would take credil for 
it. The thought was that maybe someone would see 
what he thought was a lost bottle of Tums and take 
it. It needed a disguise, There was a trash receptacle 
nearby so Clarence reached in and got three dirty 
fast-food sacks, He put two in his pocket and stuffed 
agas bottle in the last, No one would care to pick that 
up. 

Just then the bus stopped and he gol on. He then 
followed (he procedure he had rehearsed in his mind 
with his guides. Afler putting the coins in (he box he 
pretended to drop one, He backed up slightly, facing 
the front and bent down. Then he put the bottle of 
gasoline in its paper sack under (he driver's seat. 

He then straightened up and made his way back 
to the side exit. After two blocks he pulled the cord 
and got out. Looking around, he spotted a public mail 
box, He opened his airline bag and popped one of the 
ten into the hopper and then crossed the street as 
another bus going back stopped. He got on and 
repeated the process. In a litle over half an hour he 
had gotten on and off twenty buses and planted the 
other nine gas bombs in mail boxes, 

As his last bus passed near his apartment house 
he got off. He went in and emptied four ice trays into 
an Igloo Lite Playmate drink cooler, Then he put the 
seventy gas tank bomblets in a large zip-lock baggie 
and pushed it down into the ice. 
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Olf he went again and took a bus to a large 
parking lot he had passed before. He rernoved several 
bomblets and put them in his pocket. As he passed 
among the cars he opened the gas flaps and checked 
to see If they had locking gas caps. 

Few did. Since most gas tanks had baffles to 
prevent siphoning, they were unneeded, Besides, 
Martians didn't use locking gas caps. One after 
another he poked a bomblet into the gas tanks of 
seventy cars. It was now nearly four p.m, By shortly 
alter five the crystals would be dried and, as the tubes 
were jostled by the cars’ motion, they would carry the 
Martian drivers to a fiery doom, 

Instead of getting back on a bus thal might have 
a bomb on board he walked the ten blocks from the 
parking lot to the apartment house. He stopped at an 
appliance store and bought a cheap black and white 
TV. 

At 5:22 p.m, the first bomb went off on Pennsyl- 
vania Avenue, ‘The bus was packed, as usual for that 
time of day. Filly cubic fect of fame engulfed the 
Martian driver and passengers crowded al the front of 
the bus, The driver could not have opened the door 
even had he had the presence of mind for the press of 
burning bodies blocking the entrance, 


The bus lurched drunkenly out ofits lane, smash- 
ing into several oncoming cars and blocking the street 
in both directions, 

Inside the bus, Naming clothing spread a pall of 
choking smoke loward the rear. Those standing at the 
side exit pulled the cord invain, Whatever emergency 
exits there were were not used in the panic. As the 
flames spread, the smoke killed every Martian on the 
bus, 

An Earth person on the sidewalk with a Camcorder 
caught the scene just as a Martian ina postnan's 
uniform opened up a mail box, As smoke seeped out 
the cracks in the bus, the postman automatically 
reached down for an armioad of mail. The Camcorder 
caught him just as one of the bombs exploded in his 
face, 

As this scene was shown on TV an hour later, 
Clarence was reminded of the old Blondie and Dagwood 
movies showing the everlate Dagwood running into 
the mailman and seattering his letters to the four 
winds, Only the letlers on TV were on fire. 


At 5:30 the large parking lot was nearly empty, 
with most of the Martian targets well along on the 
streets and freeways, But three cars of late leavers 
went up almost simultaneously. One exploded spon- 
tancously, Another erupted Just as the driver opened 
ils door, The last blew up just as the driver and its 
passengers neared thie exit. 

On the freeway a car burst into Names and 
careened until stopped by several others, This caused 
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a classic jam, piling up several hurrying vehicles and 
stopping hundreds of cars behind. Two stopped cars 
then Named almost in unison, endangering the sur- 
rounding autos and causing their passengers to get 
out and clamber over those nearby. 

Wilhin minutes of the initial explosions the TV 
and radio blasted forth panicked warnings. "Wash- 
ington is under allack! Buses and cars are being 
bombed all over the metropolitan area and even on 
the freeways. Do nol board buses, Stop your cars and 
get out, NOW! 

"Reports are coming in that even public mail 
boxes are exploding. Al least one postman collecting 
from a mail drop on Pennsylvania Avenue has been 
incinerated,” 

Every station had similar reports. As the minutes 
wore on, these reports became more hysterical, They 
reminded Clarence of the anguish of the reporter 
covering the Hindenberg tragedy. 

Within an hour, anchormen told of hundreds, 
maybe thousands of lives lost, fifleen or more horrific 
traffic jams, the inabillty of fire engines, police or 
ambulances to get (o the scenes of destrucion, 

Government spokesmen editorlalized on massive 
terrorist attacks on the nations's heart, "It's obvious 
that these outrages have been orchestrated by Saddam 
or Quadafi or both in concert. The carnage is terrible. 
It's estimated by lop government intelligence agents 
we've been able to reach that this assault on our 
capitol has been perpetrated by dozens of highly 
trained terrorists armed with the most sophisticated 
destructive devices.” 

‘Three Egyplian tourists running from a burming 
car were shot down by an off-duty Secret Service 
man, Middle-Easterners were being arrested on sight. 
Clarence remembered the documentaries showing 
Japanese-Americans being rounded up after the 
bombing of Pearl Harbor, 

Acommercial for Jiffy-Pops was interrupled by a 
screaming anchorman, along with an on-the-spot live 
fim, “Hold on, Watt a minute, oh, NO! Eight troop- 
filled helicopters sent to guard the president tried to 
land on the White House lawn. Two have run into 
each other and as you can see, one has landed in the 
street crushing several cars and, good God! the other 
is in Names and wobbling through the roof of the 
White House! 

Throughout the evening the reports continued, 
The body count was up to two thousand and rising. 
Martial Law was imposed and being enforced with as 
much lack of judgement as possible under the cir- 
cumstances. All armed forces were on full alert and 
jets in the Middle East were being readied with smart- 
bombs. 

The mayor of New York came on TV and pleaded 
for restraint, as already, his Middle-Eastern commu- 
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nities were being mobbed by vengeful rioters, "The 
outbreaks of violence against Moslems must be 
stopped,” he warned, 

He had said “Moslems.” Clarence heard “Mar- 
lians." His next SSI check would be here in three 
weeks. He had always wanted to visit the Big Apple. 


CLARENCE’S STILL 


The still Clarence made {s about as simple and 
basic asa stiltean be. Yet it is functional, professional 
and sturdy. Il takes only afew minutes of actual work 
to make and isn't at all complicated. 

This sill is only to remove substances lighter 
than water, such as ammonia and alcohol. Although 
it takes only a few minutes to remove ammonia, 
alcohol, ete. from the water, to take the water from a 
heavier substance would take teo long to bother, For 
such a job you'd want a still to which the heat was 
applied directly. 

To use this still your only real expense fs the 
hotplate. These cost about $15.00 from Wal-Mart or 
maybe you can pick one up formuch less from a thrift 
store. If you're going to be playing with chemicals, 
you'll need one anyway, An accident over a hotplate 
is much less messy than on the kitchen stove. 


Another expense, if you don't already have one, is 
a small power drill. They cost under $20.00 at Wal- 
Mari, even with a sel of drill bits. You need one 
anyway. 

Small items you need for the still are: 5 feet of 3/ 
8 inch oulside diameter plastic tubing, a few No, 6 
corks, a tube of plumber’s "Goop” plastic glue and a 
roll of duct tape. These are all bought cheaply from 
any good hardware store, 
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To weight my condenser I used a 2 inch long 
connector for 1 inch pipes, threaded all the way 
through. Those specifications aren't really important. 
It's the weight and the width, You need the weight to 
keep the tubing down so the flow is even. You also 
need the width to keep the tubing from Natlening out, 
as il will if you wind it around a more narrow pipe. 

So get a short length of metal pipe 1 1/2 inches or 
more wide and two or three inches long. Wind the 
tubing around it four to six turns and secure il with 
an 8 inch strip of duct tape split in half. Hold the 
wound tubing securely, press the tape along one side 
and lap it over the inside on both ends, Repeat on the 
other side and the coil will be secure and will last for 
any number of distillations. 


Next get a plastic container of no particular kind 
except it should hold about a quart. Punch a 3/8 inch 
hole at its botlom and push the lower (ube through, 
pulling itso (he condenser fs Mush with the hole. Then 
squeeze a generous armount of Goop around the 
outside so tt will seal it watertight. Put the unit ina 
well-ventilated place to stiffen overnight, 

The condenser should be perfectly level in the 
bottom of the container. If it Wilts, put a 1/4 inch slab 
of wood under it to make it level, 

Now gel a few burned out lightbulbs and, with a 
needile-nose pliers, pick oul the brass terminal, Then 
pick oul the glass or tar until you expose the filament 
base. You can now give that a sharp tap with the 
needie-nose so it falls inside the bulb. The technique 
is shown in the Lape, “The PMJB Greets the Rus- 
sians,” 

When the bulb is empty, ream out any sharp 
edges with the needle-nosed pliers. 

Now for the stopper — extremely important so 
nauust be carefully made. Take a No. 6 cork and drilla 
hole through its length, from the bottom, with your 
smallest drill bit. Go from the smallest, then the next 
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size and on Lo the 3/8 size drill bit. This is necessary, 
as the cork ts fragile and will probably come apart if 
you (ry (o drill the hole with the largest bit first, 

That's why I suggest you get several drill bits, just 
in case. 

When the cork is properly and uniformly drilled to 
accommodate the tubing, squeeze some goop around 
the end of a 6 inch length of tubing and push it into 
the top of the cork, When it's through, make sure no 
Goop clogs the opening, Let the Goop set overnight to 
stiffen. 

The collecting bottle can be of any sort, just so it’s 
tight. 

It should be of clear plastic or at least so you can 
see if there's liquid inside it, I suggest a Tums or 
Rolaids bottle. 

Just punch a3/8 inch hole through the metal cap 
and cardboard liner and put a 6 inch length of 3/8 
plastic tubing about a quarter Inch through. Then 
Goop it on both sides and Iet it set overnight, 


When all the components arc made, it's Ume lo 
splice them together, Don't bother to get all the tubing 
measured, wound, taped, pushed through. Gooped 
and all that without splicing. It's more trouble than 
i's worth, Just do as 1 suggest and splice the parts 
together when the unit is ready. 

First splice the collecting bottle cap tubing to that 
coming out of the condenser, Cut a couple of inches 
of duct tape and cut that down the middle. Set up 
your hotplate, put the tin can on, put the cork in the 
bulb and put the bulb in the can, Set the condenser 
close to the hotplate and then see how much tubing 
it takes to reach [rom the cork tube to the condenser 
tube. You don’t want it any longer than it needs to be. 

Now cut the connecting piece and splice its ends 
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) the cork tube and the condenser tube. Splicing is 
imple. Just hold both ends together and press them 
» an end of the duct tape. The splice will seal 
ommpletely ancl last indefinitely. 

‘Then splice the collecting bottle cap tube to the 
ondense Lube in the same way. The collecting botUle 
oesn't need to rest on anything, Just let it hang. 

Now for the distilling, Fill the condenser with ice 
nd add water to its top. Put about 4 ounces of 
leaning ammonia in the bulb and put the cork In 
pourely, Fill the tin can half full with water and put 
1¢ bulb in, Bring the water to a rolling boil and watch 
. Ina few minutes the ammonia will begin to distill 
nd beads of liquid will begin to form above the cork 
nd begin to roll down into the condenser. 

If the ammonia bubbles furlously and bubbles 
art up the tube, don't panic. Just turn down the 
eal. A little soap won't ruin the batch. ICs the 
trength of the ammonia that matters, But ifyou keep 
1e water at a rolling boil, the bubbling shouldn't get 
20 violent, 

Ina few minutes you should have about an ounce 
f liquid in the collecting bottle and the action will 
eem to stop, even though (he water in the bulb is still 


Popular Science Dec. 1955 


Clothespin Shoots Arrows 
into a Tin-Can Target 


A vouxesres ean while away many winter ct 
lias with this clethespin slingshet, 
Tape a tabler band aeount the clothespin just 
below the crotele Whittle arroves from splinters 
of wood, ghiing » piece of dowel ta the leading 
cre) of each ws a weight to keep Tt straight in Hight. 
The target isa can ona stick. A wadded choth in the 
Jetionn af the can will keep the arrews dren 


tities hey 


honncing vut.—Sane Grant, New York City 
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rolling. This means most of the ammonia is out, Since 
1 part of iodine crystals is treated by 1 1/2 half parts 
of strong ammonia, you have more than enough to 
have a lot of fun with. 

Ifyou should smell ammonia during the process, 
lighten the cork and the cap. If you still smell it, use 
tore Goop. 

Once you've made your still and actually distilled 
something you'll [cel proud and accomplished. 


POPULAR MECHANICS 


April 19, 1902. 
AN ALMANAC OF CRIME, 


A yolume published by a foreiga criminologist is called the 
“almanac of crime.” Its object is to indicate those periods in 
each year when various crimes are most likely to be commilted, 
Ilene are some extracts: 

Murder.—Many cases of this crime occur in August, January 
and June; few in November, February and December. 

Infanticide.—Dangerous periods are February and May; very 
few cases occur in September and December. 

Poisoning,—May is the favorite month for criminals of this 
type. During September, as a rule, they remain -absolutely idle. 

Forgery—During April, October and December forgers are 
most busy and also during the last days of every year, 

Cheft—More crimes are committed in December amd January 
than during any othe: months of the year. 

-——— 9 + 
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CLARENCE AND THE GAY’ MARTIANS 


Clarence struggled up the three flights of stairs to 
the litle room in the New York slum, carrying two 
sulteases and his airline bag. There were no cooking 
facilies and no refrigerator. No matter. He had his 
hotplate and there was a Mom and Pop four doors 
down the street. 

After destroying the Martians in Washington, 
D.C., he was eager to rid New York of them. But where 
to start? His litte TV might give him some leads. He 
unpacked i( and plugged it in. Several hours of 
newscasts, soap operas and cartoons told him noth- 
ing, 

His window was open to the spring air and a 
scroungy tomcat came in from the fire escape and 
looked around. A good host, Clarence rummaged for 
something lo feed it, It turned up ils nose at his 
ollering of Frilos and day-old pizza. 

Without asecond thought, Clarence hurried down 
to the Mom and Pop and bought a half-gallon of milk 
and some Sheba. When he got back the cal was 
leaving but decided to stay when the can was opened. 

Alter feeding the cat, Clarence settled back to 
watch a movie. It was "From Here To Eternity”, 
starring Montgomery Clift. As the story went, Clift 
was a soldier stationed in Hawaii before the altack on 
Pear] Harbor. During the attack he was off the base 
and in civilian clothes. That evening he tried to get 
back lo the base and a nervous guard, not recognizing 
him as a soldier, shot him. 

Clarence was impressed by the movie because he 
remembered watching a talk show where he learned 
Clift was a homosexual. He saw a pattern in all this 
and discussed it far Into the night with his guides. 

It was pointed out to him that the movie was a 
message. Of course, the movie was true. His guides 
helped him piece the plot together. They weren't very 
bright, as guides go, and Clarence knew it. But with 
his help, they figured it all out. 

Homosexuals were banned [rom the armed forces. 
Clift had infiltrated. But why would a homosexual 
want lo be in (he armed forces? Sinipie. He must be 
a Martian. If Martians could infiltrate the armed 
forces of the United States they could take over the 
world. When Clift was in civilian clothes the guard 
recognized him as a Martianand shot him. The guard 
knew what the Martians were up to. 

Now the news was [ull of homosexuals wanting to 
fel into the military. Since Bill Clinton wanted them 


BY KURT SAXON 
in he must be the Arch Martian, Later for him. Bul 
right now, Martian homosexuals were the next Larget. 

Clarence had known a homosexual in the State 
Hospilal, He wasn't a Martian. So nol all homosexu- 
als were Martians. He couldn't go knocking off Just 
any homosexual, He'd have to find where the Martian 
homosexuals gathered to plot and conspire and re- 
crult those who would join the armed forces. 

Next morning Clarence walked down the street 
until he came to a newsstand. There he saw dozens 
of guides to the Big Apple and its many attractions. 
He reasoned that out-of-town Martian homosexuals, 
nol being smarter than Humans, would need directo- 
ries, the same as tourists. 

He approached the stand's owner and asked, "Do 
you have a directory telling where homosexuals get 
together?" 

“We got a bunch of ‘em, Mac", said the owner. Do 
you like leather, young ones, your age, or what?" 

It became obvious to Clarence Uthat the stand 
owner believed him to be a homosexual. So he wasn't 
one or a Martian. He was just selling. Clarence had 
no idea what the reference to leather meant. But he 
didn't want to lake a chance on limiting his choices. 

"No Sir", he said. "Ljust wanta general directory". 

"Sure, Mac", said the stand owner, "Here's one of 
the most popular, 'Boy’s Night Out’, This is the candy 
store of fag rags. No offense". 

Clarence handed over the price and look the 
magazine home. He had a New York City map and 
made check marks on all the addresses. Then he 
diseussed the potential targets with his guides, 


Then he had to figure how to destroy the gathering 
places, bars, where most of the Martian homosexuals 
would meet. The plan was also to destroy as many 
Martians as possible. 


While thinking, his eye wandered lo the plastic 
milk carton. It was nearly emply, as the cat drank a 
lot and Clarence helped. With no refrigeration, It 
wouldn't keep so he'd have to get another carton that 
afternoon. 

That plastic milk carton would hold a half-gallon 
of gasoline. With a self-detonaling bomb inside, any 
bar would be instantly filled with glorious fire. No 


. Martian could escape it and within seconds Lhere 


woulkd be no life left. 
He went downstairs and around the back to the 


THE POOR MAN'S JAMES BOND Vol. 5 


dumpster. He rummaged around and found five 
empty half-gallon milk cartons, He then went to the 
Mom and Pop and bought two cartons of chocolate, 
one buttermilk and then one regular for the cat, 


Then he took a bus lo the nearest hardware store 
and bought a six foot length of half-inch PVC tubing, 
a turkey baster, a gallon of white enamel, a two-gallon 
gasoline can, a half-dozen cartons of book matches 
and tried to buy a package of clear-plastic drinking 
straws. But the only ones sold to the publie were the 
stripey kind which were hard to see through. 

He had lunched at a diner earlier where cheaper 
clear straws were [ree with the drink, He went back 
there and bought another soft drink and took about 
a dozen of the clear straws, 

When he got back to his room he put his pur- 
chases down and left with a bottle and the turkey 


baster. He looked for an abandoned car. This was a 
junky neighborhood so most of the cars parked along 
the littered curbs could have been abandoned. He 
tried door after door until one opened and he reached 
under the dash and unlatched the hood. 

He raised the hood and removed the caps from the 
battery. Then he stuck the turkey baster in and drew 
up some battery acid. He squirted it into the small 
bottle and after two draws he had six ounces. A few 
people passed by but paid him no atlention. Just 
someone working on a car. Before he left, he put a 
short note under the windshield wiper, "Your battery 
needs acid", Clarence was very conscientious. 

It was nearly dark when he got back to his room, 
He poured some milk for the cat and gave him some 
more Sheba, Then he attached an extension cord to 
the hotplate and put it out on the fire escape, He 
plugged it in and poured the battery acid in his litdle 
enamelled saucepan. Next he turned the hotplate on 
to medium and settled down to watch TV. 


After an hour he checked it and a good deal of the 
water had boiled away. He went back to the TV and 
soon he smelled the fumes of sulfuric acid drifling in 
from the outside. He checked again and white fumes 
were coming up so he knew the acid was ready. He 
unplugged the hotplate and shut the window so no 
more fumes would come Into the room while he 
wailed for the hotplate to cool and the fumes to stop 
coming off the acid. 


Later, he look in Lhe saucepan and poured the one 
ounce of sulfuric acid into a plastic botUle. Then he 
cul 40 1 1/2 inch sections [rom the plastic straws. 
Next he took the tube of GOOP left over from Wash- 
ington and pushed each section 3/16 of an inch into 
the glob, wiped them smooth and sel them aside to 
harden, He lef them alone all night and proceeded 
the next morning. 
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Now he needed a stand for them so he could prop 


Match head flakes PVC Tubing 0Q-Tips 
Clear Straws Plugs Acid Straws 
Sinkers 


them up while he loaded them. For this he used an 
envelope and a ball point pen, With the pen he 
punched several holes into the envelope just large 
enough for the straws to fil snugly. When he had 
several upright in the envelope he put it on some 
newspaper. Whenhe put inthe sulfuric acid he didn't 
want to take a chance on the GOOP not having 
bonded properly, An acid leak in any one would be 
disastrous. : 

With a medicine dropper he got for 30¢ from a 
drugstore he put in just a litte over a half inch of 
sulfuric acid In each, He had also hought some 
cotlon-Uipped Q-Tips at the drugstore. He used one 
to swab each tube to pick up any acid clinging lo the 
insides above the acid at the lower end. 

Next, he stripped off the cotton from one end of the 
Q-Tip. He separated it into small bits and, with the 
bare end of the Q-Tip he pushed the colton down to 
within an eighth of an inch above the acid. The 
material to be eaten through as a delay would stop at 
the cotton. 

Clarence tried many delay materials but finally 
seitled on sawdust from dowels, sawed with his 
metal-cutling hacksaw. He sawed a piece of dowel 
sidewise and downward until he had a pile ofsawdust 
sufficient for the jab. He then fokled a small piece of 
paper and poured some sawdust into its crease. Then 
he would rest its end on the edge of a straw and flick 
the paper so (he sawdust fell into the straw. When the 
straw was full to the top Clarence pushed another 
small wad of cotton in, Otherwise the sawdust would 
fall out among the matchhead flakes and cause the 
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bomb to go off too quickly. 

He tested several until he knew the acid would 
take from thirty seconds to a minute and a half to 
soak through the sawdust and hit the matehhead 
flakes. This would allow plenty of time after setting 
the bomb to leave the bar. 

Plug 
GOOP 


Cotton 
Sawdust 
Cotton 


ACID STRAW 


Match Head Flakes 


PVC Tubing 


Acid Straw 


GOOP 
Plug 


DETONATOR 


He tested them by turning them upside down in 
a small pile of matchhead flakes in a small metal 
botile cap and watching the second hand of his clock, 

Clarence never trusted anything to chance. Wa 
thing had to be done it had to be done right. His 
psychiatrist had labeled him obsessive-compulsive, 
He was. He rehearsed everything in his mind and 
then in practice, over and over again, until il was 
perfect. He never made a mistake. Like one adept at 
martial arts, he saw the result of every move before he 
race it. 

Clarence then cut ten five inch long pleces of half 
inch PVC tubing. Next he cut 20 1/4 inch pieces of 
half inch dowel. He sanded one edge of each for two 
reasons. The first was to make them easier to put in 
the tubing. The second was to have room enough 
between part of the plug and the tube to allow 
bonding between the tube, the Super-Glu and the 
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piug. If the bonding wasn't stronger than the tube 
walls, the plugs would just blow out and there would 
be no real explosion. 

Clarence put a ring of Super-Glu Gel around the 
middle of one end of a tube and pressed ina plug. He 
then turned it over and dropped In a detonator, GOOP 
side down. Next he filled the tube four-fifihs with 
matchhead flakes and dropped in two lead fishing 
sinkers, size 7. This was so the detonators would sink 
lo the bottom of the cartons, effecting a greater 
dispersion. 

After completing ten detonators Clarence opened 
the gallon of white enamel and divided it between the 
ten half-gallon milk cartons. Then he took the two- 
gallon gas can on a bus to the nearest gas station. He 
filled it and put il in a shopping bag before boarding 
the bus home, Since ten half-gallon cartons needed 
five gallons and the enamel would make up one 
gallon, he needed a refill. He went to another gas 
station for thal one, Then he filled the ten cartons, 
allowing room for the detonators, capped them and 
shook them well, The while enamel caused the 
gasoline to look exactly Ike milk. 

‘Then he sat down with his copy of Boy's Night Out 
and the city map and picked len bars. His guides 
helped him to select those most likely to be Martian 
hangouts. Conveniently, all ten were within a few 
blocks of each other. 

He visited each and walked from the front to the 
rear looking for exits and logical spots for the place- 
ment of the half-gallon gas bombs. Outside of each 
bar he quickly sketched the interior and marked an 
X for the placement of the carton. 


At nine that evening he loaded his airline bag with 
five cartons and took a bus to the target area. Me got 
off near the first bar and took out the paper sack 
hiding the carton, He stuffed it into a nearby trash 
receptacle and headed tothe next bar, Heset the next 
one down ina dark corner of a closed store's doorway. 
He disposed of two others in a similar manner, The 
next target was Loo well lil outside and there were no 
(rash receptacles. So he went inside and hid the 
bomb in the cleaning supply closet next to the toilets. 


He then went back to his room, got the other five 
and repeated the process, But this time hecarried the 
ten detonators in his bell. They were stable if kept 
upright. Sulfuric acid is considerably Uhicker than 
water and so would not slosh in the straws, They 
would almost have to be on their sides for the acid to 
eal into the sawdust. 

By 10:30 that night Clarence decided to make his 
move. His first target seemed Lo be filling up. He took 
the milk carton in its paper sack from the trash 
receptacle and pushed open the bar's door. He 
threaded his way to the bar and saw three empty 
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stools, He took the middle one and sat the sack down 
at its side. 

The bartender approached and Clarence ordered 
a beer, After paying he sat sipping it slowly while 
watching the crowd behind him in the mirror on the 
bar wall. Like most such bars il was dimly lil, so 
much the better for plotting against Humanity. 

He listened as those around him talked. He had 
been told by guides that every idea that passed 
between them was a plot and wanted to hear for 
himself. The two men sitling a few stools down were 
figgling. One was saying, "That guy gets turned on 
watching a Preparalion-H commercial". The other 
laughed aloud and Clarence puzzled over what weapon 
against his people the letter H stood for. 

Just then, a friendly fellow sat down beside him 
and accidentally kicked over the carton of gasoline. 
Before Clarence could forget himself and bend over to 
retrieve it the man reached down and picked it up. 
Clarence was momentarily shaken and took the sack 
without speaking. 

"Sorry about that", said the man. “) didn't see it. 
1 hope it's not damaged". 

Clarence untwisted the Lop of the sack and was 
relieved that the cap hadn't been loosened. Some- 
thing about the protective way he handled the carton 
caused (he man to ask, "What's thal stull, anyway?" 

Clarence pulled down the edge of the sack, expos- 
ing part of the carton tn the dim light. “I's milk", he 
said. "Thiscat came in off my fire escape and I've been 
feeding him. Do you like cats?" 

‘The man smiled and said, "No, I hate cats, bul--". 

Clarence was already upset but now he exploded, 
Without raising his voice he snarled, "Get away from 
me!" 

The hatred Clarence showed in his face and his 
voice shocked the man. He arose and moved away, 
saying, "Pardon me for living”. 

Clarence just sneered Into his beer and muttered, 
"Not for long, Martian”. 


Alter composing himself for a minute he held the 
sack between his knees, reached into his jacket and 
pulled oul a detonator. He unscrewed the plastic top, 
turned (he detonator upside down and dropped it into 
the carton. Afler quickly screwing on the lid lo 
prevent any fumes from escaping he set the hall- 
exposed milk carton on the bar and motioned to the 
approaching bartender. 

“Hey Mister, I'm #oing oulto spit. Don'Llet anyone 
steal this milk. And especially my beer. I'll be right 
back". 

“I'll watch it like a hawk", said the bartender, 
disinterestedly as he went about his business. 

Clarence got off the stool and walked with mea- 
sured steps to the door. When he got outside he 
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speeded up and was a half block away when he heard 
a mulled explosion. The bomb had gone olf, vapor- 
izing the gasoline and filling the room with gaseous 
flame. Any inhalalion drew living fire deep into the 
lungs. No one lasted more thana few seconds. Three 
men managed lo stumble oulside, lorches, falling 
and writhing and then still. 

Clarence scanned his notes on the next target as 
he turned the corner. He reached into the dark 
doorway and retrieved the hidden plastic milk carton, 
The best spot for it was on a table in the middle of the 
bar. He opened the carton and dropped the detonator 
in. 

He entered the bar and moved purposely toward 
that table, Three men were sitting there. He said to 
one, "Hey, be a buddy and watch this for me while I 
go to the john, Just be a minute”. 

One of the men nodded and Clarence set the 
bomb on the table and moved toward the rear of the 
bar. He passed the toilets and pushed open the exit 
door. He then ran down the alley toward his next 
destination two blocks away. The gasoline-filled 
carton was nestled in a dumpster just down the alley 
from Target Three. 

It wasn't more than five minutes from Target Two 
and he had the carton loaded and was inside. The key 
was in the planning, as in Washington. Every move 
caleulated, every route studied and mentally re- 
hearsed, 

He went in and elbowed through the dancing 
men, none of whom gave him more than a glance. He 
reached the edge of the dance area and set the sack 
and its carton on a shelf holding decorative plates. 
Then he winded his way back out the front door and 
proceeded to Target Four, He wasn't ten feet away 
this time before the bomb exploded. This was a 
shock. He must have been stingy with che sawdust, 
Oh, that must have been during that Roadrunner 
carioon, He vowed never to watch TV while making 
bombs, 

When he neared the fourth target he retrieved the 
bomb from that dark doorway where he'd stashed it, 
loaded it and went in. He sat the bomb in its sack on 
the bar and ordered a beer, telling the bartender he'd 
be right back. He headed toward the toilets and again 
went out the back and jogged toward Target Five. 

Target Five was where he'd hid the bomb inside. 
He pushed through the now-crowded hallway leading 
to the toilets and opened the door to the cleaning 
supplies closet, There was the bomb, still in its sack, 
He bent his knees slightly and picked I up. The 
hallway was loo dark and too crowded to cause 
anyone to notice while he opened the carton and 
dropped in the detonator. 

He was also unnoticed as he set the bomb on the 
table of four visiting female tmpersonators, the fea- 
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tured entertainment for that evening. They were all 
keening their ears to the increasing sounds of fire 
engines and police cars sereaming by outside. 
Clarence pushed his way through the knot of men 
blocking the door and headed toward Target Six. 

It was in the opposite direction from where the 
sirens were heading but he had to hurry, There was 
no communication between the bars. Certainly no 
one in those destroyed had had time to call around. 
And the authorities would need lime (osort things oul 
and establish a pattern. 

Target Six was (three blocks away, Clarence 
turned Into an alley and ran as fast as he could, His 
route took him down three blocks of alleys and half 
a block over. He snatched the carton from its trash 
receptacle, loaded i and pushed open the bar's door. 
There was no sign of alann. He went inand placed the 
bomb on the far end of the bar counter and exited oul 
the back. He sprinted back to the alley and ran two 
blocks lo Target Seven, When he gol to the sidewalk 
he could hear sirens but could see no fire engines or 
patrol cars, 

He took the bomb from the doorway three doors 
down and loaded it just as he approached the en- 
trance. He wentin and sat it down just inside the 
entryway and, sinee there was such a crowd and no 
one could make out anything in the near-darkness, 
he simply went back out. 

Target Eight was four blocks away and Clarence 
was getting winded. He broke into an Indian lope and 
got his second wind as he entered the bar, He had put 
the bomb in the toilet behind the towel-disposal can, 
He picked it up and carried it out, unnoticed. These 
bar patrons were pretty high and would have helped 
him load and place the bomb if he'd asked. 

When he walked out and headed to Target Nine he 
told his guides he was too tired to goon, They gave 
him a pep talk and he [elt encouraged. He was 
advised, also, that ifa bomb were left, someone might 
put two and two together. He answered that the last 
two were In trash cans and would be carried to the 
dump. The guides ordered him to proceed and, like 
a good Earth soldier, he obeyed. 


Target Nine was a cinch, Its patrons were just 
standing around and the wall areas were crowded 
and there were no tables. Clarence tooka chance and 
simply set the bomb down by a pole support in the 
middle of the room, As he walked out the rear exit the 
bomb exploded and he could [eel its concussion, just 
infront of lls Names, on his back. “That settles it", he 
sald to his guides, "No more TV while on duty”. 

Bar Ten was the last. By this time the whole area 
was in pandemonium. The surrounding blocks were 
being cordoned off and policemen on foot were herd- 
Ing people out of the neighborhood. 
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Bar Ten was also a leather bar, Clarence guessed 
as he noticed the patrons dressed like the bikers in 
The Wild One, starring Marlon Brando and Mary 
Murphy. Mary Murphy wasn't in sight, 

This one was one of the darkest so Clarence [ell at 
ease placing the bomb at the end of the bar at the far 
wall. Just at thal moment an excited cop opened the 
front door and yelled, "Everybody out. Clear this bar’. 

The macho, anti-cop crowd just yelled back in- 
sulls. As Clarence made his way oul the back he 
yelled, "Lousy pigs, this is our place. Leave us alone”. 

Clarence didn't hear the cop seream, "Bars are 
being blown up all over the place. You're going to fry", 

By the Ume some of (he louls were paying atten- 
lion, the room was engulfed in Names. The cop was 
lucky enough lo leap to the side as the rush of flame 
billowed out the open door. Some of the leather- 
jacketed patrons managed to reach the door but they 
were soaked and burning. None lived long enough to 
get to the hospital, 

Clarence walked down the alley, relieved that his 
job was over, He got to the street and noliced that 
several bars up further were emptying. The side- 
walks were filled with gawkers and the streets were 
crowded with fire engines, police cars and ambu- 
lances. The latter were no help to anyone. 

Clarence had to walk ten blocks before he could 
gel toa street where busses were stillrunning, Ii was 
1:30 A.M. before he got to his room. The cat was 
clawing at the window and Clarence let him in and 
opened a can of Sheba. 

He watched the news reports throughout the 
night. There was panic among homosexuals. Car- 
loads were leaving New York. They knew they were 
somehow targeted but had no idea why. 

The police had no leads; no suspects. The public 
was assured there was no connection between what 
had happened in Washington and New York. Moslem 
fundamentalists were not to blame. 

The ATF and FBI were combing the area and 
checking on every anti-homosexual group, mainly 
Christian fundamentalists, Nothing, 

Clarence knew there would be no breaks in the 
case, Certainly no Martians would tell and thus give 
themselves away, He was engaged in a war where no 
friends even knew there was an enemy. He, the only 
one fighting for them, dared not reveal himself, lest he 
get sent back to that place. It would Le a long. hard 
war, 
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ALL MUGGERS ARE MARTIANS 


‘Ten Martian recruiting centers had been turned into inter- 
nos, There was little else in the news. Clarence watched the 
accounts hour after hour as the body count rose to 732, 

The police boasted several leads and promised ty bring the 
homophobic monsters to justice, 

K was with great satisfaction that Clarence turned off the 
TY and took a walk down the street of his seedy neighborhood, 
As he listened to his guides praising hit for his fine work he 
didn’t notice the three young black males crossing the street to 
intercept him. 

Clarence swerved to walk around them but they blocked 
his path, “We want your money, Suckah’”, said one, 

Clarence was astonished, as he had never had trouble with 
blacks. He refused to give them anything, 

One lashed out witha balled fist to his stomach. Ashe bent 
over another slammed a fist into the side of his head, When he 
hit the sidewalk all three began to kick and punch until 
Clarence could offer no resistance. 

When they searched hin they found anty six dollars, “You 
dumb mothuh”, screamed one, “Only six dotlahs? You took a 
beatin’ like that for six lousy bucks?" 

Half conscious, Clarence replied grogyily, “Thought you 
were afler the two hundred dollars in my shoe", 

As he limped back (o his room, Clarence talked over the 
mugging with his guides. li was obvious that the mugging was 
no coincidence. They had to be Martians. 

That they were assuming the forms of Blacks caused 
Clarence to remember Josh, his black friend and almost (father 
back atthe hospital. Josh was the only one besides himself who 
knew of the Martian invasion. 

He had spent many happy hours with Josh as the elderly 
black leafed through a Rorschach inkblot book he had curried 
away will: him after his last session with his psychiatrist. Josh 
believed it to be his own family photo album, “Now here's me 
an’ the missus at the beach last summer”. Clarcnee humored 
himas Josh wouldidentify another inkblot as his youngest girl, 
Clarence knew that one was no litle girl. It was plain to 
Clarence that it was actually a Martian cating an ice creain 
cone. But he never let on to Josh. 

Since Clarence had attracted Martian muggers, his guides 
suggested he make ita habit. He would rid the black commiu- 
nity of Martians. He would do it for Josh. 

When he got back to his room he fed the cat and went to 
bed, Next morning he was sore and broke, Luckily, he had 
bought several cans of Sheba for the cal and some canned food 
forhimself. They wouldhave to go withoulmilk, though, Even 
so, his next SSI check was over two weeks away so he'd have 
togel some money, Well, Martian muggers would have all the 
money he needed, 

But right now he had no weapons and ny money to buy the 
makings. He did have about an ounce of super-strong ammo- 
nia distilled from store ammonia, (page 18) which he had 
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sucked up into a Vicks Nasal Inhaler. This was a devastating 
weapon. A shot in the face would instantly put anyone out of 
action for at least five minutes, 

That would come in handy but he wanted something to hit 
with, He walked down the block to a garage and service station 
and went around back. Aller a few minutes of searching the 
ground he found a lug nut. 

When he got back to his room he rummaged through his 
equipment and found a foot-long piece of hall-inch dowel and 
cutitin half, He next sawed a hall-ineh slit down (he middle 
of one cad, Then he forced the end of a length of heavy cord 
into the slit, wound it around several times, drew it under one 
of the strands and tightened it, He then tied the lug nut six 
inches from the dowel. 

He had to rest and heal another day before he could go 
hunting so he spent the time practicing. He had secured a 
pillow head-high on the open closet door. With the lug nutand 
the dowel in his shirt pocket, he would face the pillow, grasp 
the protruding dowel and fick the lug nut out at the pillow, 

After afew hours of practice he could hit any point on the 
pillow within an inch, He could reach far the dowel and strike 
in less than a second, He was ready, 

He rested up all of that day and the next. Then, after 
sundownbe went hunting, Hehoped to meet the ture Martians 
who had mugged him but that was hardly likely, 

About ten blocks into the darker section of his neighbor- 
hood he was confronted by two blacks who were almost 
businesslike, The one on his right had a pistol and the other 
showed Clarence a knife, Afler the usual demand, Clarence 
said to the gunman, “Who should | give the money to? This 
other guy looks like a criminal. LE wouldn't trust him if L were 
you". 

Ashesaid this, the gunman glanced at his partner, grinning, 
atsuch stupidity. As he did as expected, Clarence snatched the 
dowel and, in one Swill movement, swung the lug nut al the 
gunman’s temple, It hall buried itself in his skull and he 
buckled. 

Even as he swung, Clarence had the opened inhaler in his 
left hand and sprayed the knile man full ia the face. The knite 
dropped and the blinded, agonized mugger whirled around 
screaming. Clarence picked up the pistol and shot him to end 
his misery. 

He thensearched both muggers and collected $184,63, As 
he walked away, he said to his guides, “Get back to Josh and 
tell him there are two fess Martians masquerading as his 
people”, 

Clarence decided to call ita night. as he was still stiff and 
sore from the beating. He went back lo his room and bought 
more milk for the cat along the way. 

Tn hisroons, be examined the pistol and found it had only 
four bullets. That would be a problem, ‘There was no way he 
could buy bullets in New York, at Jeast not for a pistol He 
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would have to find a source or make a shotgun, since he knew 
he could buy shotgun shells. 

The next night he walked about twenty blocks before he 
saw what might be Martians. Two blacks were dragging a 
young woman into adoonvay neara busstop, They hadn’tseen 
Clarence. The young woman had screamed once but then 
further screams were muffled. 

Clarence drew his gun and rushed to the doorway. The 
men were in the act of pulling her skirt off when Clarence 
appeared and shot one, The black holding her put his arm 
around her throat and pointed a pistol at her head. 

Then he said to Clarence, “Throw down that gun and 
get out of here or PH kill you". 

Clarence couldn't help laughing. “Why, you must be 
catatonic. Your gunis pointed at herso l'dhave youshot before 
you could point it at me, Drop the gun right now or VIL kill 
you!" 

“Ifyou shoot, you’ IT hit her”, argued her captor, ducking 
his head behind the head of the young wonran, 

“Wf Tshoot her, you can’t very well use her us ashield™ said 
Clarence. “So drop the gun; Pin busy”. 

The black seemed to think a moment, then dropped the 
gun, let loose of the young woman and started to walk away. 
Clarence shot him in the face. 

The young woman began to blubber and Clarence told her 
to shut up and get dressed, as he Searched both of the bodics. 
When he'd taken their wallets and the pistol he led the young 
woman back (o the bus stop. 

He asked her why she was in this neighborhood and she 
said she'd fallen asleep and gone past her stop. As he put her 
on the bus going back she asked, “Who are you? What's your 
name?” 

Clarence answered, “I'm just a soldier in the army of the 
unseen, Miss. We don't have names”, 

When he got back to his room he opened the wallets and 
found be had earned $137.00. He decided that killing Martian 
muggers could turn into a good living, 

He next came upon an 1D. card issued (o New Yorkers 
who didn't drive, This had belonged to the ene with the gun, 
Unlike the first gun, which was an automatic, the gun he took 
from the rapist was a .38 Police Special with five bullets. 
Clarence liked the .38 better and one of his guides gave him an 
idea of how he could get more bullets. 

He would go to the address on the 1.D. and get the bullets 
the owner must have had more of. It was bold. but he might 
flush out yet another nest of Martians. 

The next evening be took a bus and got off near the 
address. He found the tenement building and walked up the 
three flights of stairs, When be gotto the apartinent number he 
knocked. 

The door was opened by a surly teenager who looked like 
a mugger himself but didn’t seen to be a Martian. The lad was 
about to slam the door in Clarence’s face but Clarence forced 
il open, 

“Who are you, Honkey? You a cop?”, shouted the boy. 
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“No”, said Clarence, pointing his pistol at the boy's face. 
“Lcame to get the bullets for this gun. | have enough to finish 
you and anyone in this place so don’t get cute”, 

‘The boy backed up and led Clarence into a room at the 
back of the apartment. It was a bedroom with stacks of 
unopened TV and VCR cartons along the walls. [( all looked 
like loot to Clarence and he watched closely as the boy 
rummaged through dressers and found a box of .38 cartridges, 

‘The boy was obviously obeying out of fright, but as he 
handed Clarence the box he examined the gun, “That's Johnny's 
gun”, he said, “The only way you could have gotten that and 
to Know to come here was to kill Johnny”. Then he yelled, 
“There's awhitey here with Johnny's gun. He’s killedJohnny”, 

A scream echoed from the next room and a large femate 
lumbered down the hall to the bedroom us Clarence made his 
way tothe door, She blocked his way and the boy, emboldened 
by rage and grief at the loss of his brother, slid around his 
mother and blocked the door, 

“You killed my boy’?", she roared. “You killed my boy!” 

The lad then yelled, “Get the butcher knife, Mamma, Cut 
this honkey to bits”. 

The woman tumed and rushed into the kitchenas Clarence 
tied to force his way past the boy to get at the door. Before he 
could get oul, the wonan charged with the knife in frontof her, 
nicining ( impale Clarence wilh the force of her large body as 
she continugd to bellow, “You killed my boy, You killed my 
boy”. 

Clarence had no hope of disarming her. Almost on reflex 
he grabbed the boy and spun around with him and the woman 
buried the knife in her son's chest. 

What with all the screaming and yelling from both mother 
and son, Clarence was able to open the door and fee down the 
hall. As he left the building, he answered one of his guides, 
“Yes, they’re a noisy people. But what's worse, they hold a 
grudge”. 

He had dropped the box of bullets at the door and was in 
a foul mood, He blamed the botched mission on his guides, As 
he walked to the bus line he told them, “It's all your fault. You 
came up with that stupid plan, Dumb, Dumb, Dumb". 

"Besides, they weren'teven Martians, Simple rapists and 
thieves our only haul in two nights. And | lost the bullets and 
there’s only five left in this gun”. 

He continued to argue as he boarded the bus, Although he 
lowered his voive, his niuttering caused the other passengers 
lo stare, as he was the only white person on the bus. He stared 
back and as he did so he noticed three men a few seats behind 
him. 

‘They were the oncs who had mugeed him, lt was no 
coincidence. They were following him, They must have 
known what he'd just done. He'd have to get rid of them. He 
Stared straight at them and they recognized him, 

He kept staring until he neared his stop, then, continuing 
to stare over bis shoulder, he went toward the front exit, One 
of the muggers nudged the other anJ the three got up and 
wailed at the middle exit, as Clarence expected. 
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When they all got off the bus, Clarence hurried down the 
Street. They thought he was trying to get away bul he only 
wanted fo gel away from the well-lighted main street. 

The muggers hurried also and when they caught up to him 
one said, “Hey, Mothuh, you got another two hundred doltals 
in your shoe?” The three laughed and then stopped laughing 
when Clarence spun around and pointed his pistol. 

‘Their leader said, No fair, Mistah, we ain’! armed”. 

Clarence calmly and quickly pul a round into cach chest 
and sent the last two into the heads of two still flopping. He 
quickly took their wallets and lef the pistol in the hand of one, 

Back at his room he counted the money fron the wallets, 
He had carned $362.00. Actually counting the $200.00 he had 
lost to them, only $162.00, Bul those were the breaks. 

One thing he resolved was ¢o drop his dependence on 
Smith & Wesson, He'd make his own guns from now on, He 
decided on an improvised shotgun, (See page 11), Cheap, no 
ballistics, simple parts and ammunition casy to get without 
signing, atleast outside New York City. He'd beenreading gun 
magazines and knew that#l Buckshot shells held 16 30 caliber 
pellets, the most destructive load available to civilians. 

Next day he went to a large hardware store and bouglit six 
feet of 1 inch steel plumbing pipe and had it cut inte 6 inch 
lengths, each piece threaded at one end, The clerk, just outof 
curiosity, asked what he wanted it for, Clarence answered that 
he didn’t know as he was getting it for his landlord. 

He then bought 12 Linch pipe caps and two 6 foot lengths 
of 3/4 inch pipe. 

When he had lugged the hardware and the remaining odds 
andends up to his room he set about sawing the 3/4 inch pipes 
into LO ingh lengihs. 

After he had made 12 guns, he took the Metro to Brewster. 
He went into a sporting goods store and asked the ¢lerk where 
the nearest shooting range was so he could practice with his 
shotgun. The clerk gave him a location and Clarence asked for 
cight boxes of single ought Buckshot, He presented his state 
LD. card but the clerk wasn’t interested, 

That evening he felt the need to test the gun, There was a 
basement inthe apartment building but he didn’t want toatiract 
attention with the noise. What with backlires and shootings 
being common inthe neighborhuod he decided to test the gun 
around the corner. 

When he got to the darkest part of the street, Clarence put 
the pipe cap against his stomach and slamuied the barrel back. 
The shell exploded and the recoil nearly Knocked him down 
and certainly knocked the wind out of him. 

That was no good, Had he been holding the 6 inch pipe in 
one band he wouldn't have been able to keep his grip. Nor 
could he risk staggering around trying to regain his breath. He 
had io make something to ubsorh the recoil. 

Also, the heat from the shell came up through the handle 
and burned his hand, Not enough to blister, but it did hurt. 
Moreover, it would leave powder flecks on his right hand, 
There was little chance of his being tested for firing a gun but 
he'd better solve those problems. 
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He had looked around the basement while be and his 
guides talked over the testing. He remembered some old 
sponge rubber matiresses in.one corer, He wentdown and cut 
a square fool from one, along with an odd pieee of 1/4 inch 
plywood and took them up to his room. 

Hecut an8 X 8 inchsquare fromthe plywood and rounded 
its corners. He then cut the pice of matiress to the sane size. 
He used GOOP to glue on the plywood and now had a4 1/2 
inch thick pad with the plywood rest to absorb the recoil. 

Next hecuta4inchsquare by | inch thick piece of mattress 
and made a stit in its middle, ‘This he slipped over the barrel to 
absorb any heat and powder specks coming up through the 
handle, He made three more as spares, 

Clarence spent the next day fveding the cat, watching TV 
and practicing loading, drawing, stripping off the duct tape, 
dry-tiring withaspent shell and disassembling the shotgun. He 
got so he could fire, disassemble and throw the pieces in all 
directions in under 10 seconds, just in case a patrol car should 
come into view, 

That night he put the pad, plywood side out, inside his 
jacket over his stomach, It gave him a bit of a pot-belly but 
wasn't too noticeable, He'd cut a pocket-sized slit in the jacket 
a few inches to the right of the zipper. Through this slit he 
pushed one of the guns and lodged it at the top of the pad, 

He put one gun in each of his pants pockets and another 
into his right jacket pocket he had lengthened to keep itout of 
sight. He also put a dozen shells into his left jacket pocket. 
Then the one-man-army went oul into the dark street hunting 
for Martians, 

He walked fifleen blocks , Moating on air despite the 
weight He was so happy thathe had the perfect weapon to rid 
the planet of at least 199 of them. But of course, he could go 
back to Brewster and get cight more boxes, 

As be was fantasizing thusly, three blacks (turned the 
corer and nearly bumped into him, They could have gone 
around but stopped and barred his way. 

Clarence looked up and down the street and one of the 
blacks said, “No use, man, there's no caps anywhere around”. 
“This is our hood, Baby”, said a second, 

Clarence was looking for cops, but was relieved not to see 
ary and was glad of the black’s reassurance, The third black 
pulled a gun and held it sideways, taunting Clarence. “Now, 
this here’s a forty-five caliber automatic, I's for killin’ white 
fools who come inte our hood and don’t turn over their money 
fast. And maybeevenifthey do turn itover. Whatdo you think, 
Fool?” 

“Well”, said Clarence, drawing his own through the stitin 
his jacket, “I don't think a forty-five caliber bullet compares 
with a twelve gauge, single-ought with sixteen thirty caliber 
pellets”. 

The black tok a moment to examine the weapon as 
Clarence pulled off the strip of duct tipe, pulled the barrel out 
aninch and slammed it back. [went off with a roar anda flash 
pointed at the man’s chin, [Lturned his face to hamburger and 
he vaulted back as if hit by a sledgehammer, 
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Before the other two could react, Clarence changed his 
griponthe barrel, jerked it out ofthe handle and smashed it into 
the temple of one, The third mugger took off and Clarence 
dropped the pieces and went for the gun in hits right pocket. He 
rested the handle on his front again, took aim and slammed the 
barrel home, ‘The last mugger was thirty-five yards away when 
atleast six of thesixteen pellets ripped into the hack of his head 
and body, He went down on his face and twitched as Clarence 
took the wallets from the (wo nearest and picked up the pieces 
of the first gun. Then he loped to the first mugger, took his 
wallet and went down an alley to relax and reload. 

As hereplaced the shells and put on twonore strips ofduct 
tape, which he had stuck to the plywood on his padding, he 
marveled atthe gun's performance. I was quick and devastat- 
ing and the pad had absorbed the recoil. ll was ever so much 
better than any gun he had taken. He hadi t even bothered to 
pick up the 45, So much for trashy weapons, 

With four guns back in place, Clarence continued deeper 
into the ghetto. Ordinarily this would not have been the best 
hunting ground for muggers, as they would be working better 
neighborhoods. But neither Clarence nor his guides were wise 
enough to know this. Even so, a young, pot-bellied white man 
was a good target for muggers on their way lo work. 

As Clarence walked along he noticed a young white man 
coming his way. The fellow had long hair, an earring, a beard 
and wore jeans torn at the knees; a real scuzzbag, Even so, 
Clarence thought it best to warn him. 

“Say, Mister”, he said as te man neared, “This is the 
wrong neighborhood for whites, There are muggers around 
here”, 

Thescuzzbag stopped about a yard from Clarence, "That's 
okay", he said. “I mug niggers”, 

“You what?”, asked Clarence, astonished. 

“LT mug niggers”, he repeated. “OF course, T ain’) preju- 
diced; | mug whites, too, and spiks. As a matter of fact, Um 
inugein’ you,so handover your wallet’. Thescuzzbag snapped 
open a switch blade and waved it under Clarence’s nose. 

‘The white mugger didn't look like a Martian, but then 
again, whodid? Clarence pulled a gun from his jacket, stripped 
off the duct tape and blew the surprised scuzzbag’s face away. 

It was nearly midnight and Clarence decided to ride back 
to his room, He walked four blocks (0 a thoroughfare and 
boarded a nearly empty bus. A block Tater two blacks got on 
and sat in the seats in front of Clarence. 

As they rode they talked openly about going to Central 

Park where the pickings were easy, Clarence listened as his 
guides mapped out a new program for him, Instead of using 
him as bait, they would tet him interrupt mugeings. Clarence 
liked the idea. 

He was tired but excited at the prospect of actively 
protecting people from Martians, He rode with the two mug- 
gers until they changed busses, Hechanged with them andthey 
didn’t seem 10 notice. 

Thetwogotoffat Central parkand Clarence gotolta block 
further. He noticed which path they took and doubled back 10 
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follow them. The park was nearly deserted al this time of night 
but lwo tourists, so stupid as to be asking for it were about to 
get il. 

Clarence saw the two waylkay the tourists and draw guns, 
He left the path and sprinted toward them behind a line of 
bushes, As the man was handing over his wallet andthe woman 
was chiplying her purse, Clarence quickly stripped the duct 
tape from two guns. 

He shot through the bushes, downing one of the muggers 
and quickly picked up the other gun. ‘The blast of the shoiwun 
shell rang through the area, the remaining mugger looked all 
over for its origin, not knowing where to shoul or where to run, 

The woman tourist clung (0 her husband and, as they were 
out of the line of fire, Clarence fred again, nearly cutting the 
olher mugger in hall, As the tourists stood frozen in shock, 
Clarence commanded through the bushes, “Get out of the park, 
right now. Ga!” 

The tourists came back (o life andthe husband dragged his 
wile toward (heexit, leaving onc ol her shoes behind. Clarence 
came out of the bushes and lifled the wallets of the muggets. 

Clarence quickly reloaded and left ihe park, never getting 
back onapath, Rather than wail around fora bus, he wentdown 
the subway stairs, He got on the first train and walked (hrowgh 
the nearly empty cars unui he came to the last one, 

He sat down and looked out the window at the street signs 
illuminated on the sides of the tunnel, He was going the wrong 
way bul he didn’t worry, Secing him sitting alone, two more 
muggers Cruising the cars approached him, Clarence slipped 
the gun from the slit in his jacket, As the lead mugger flashed 
his knife, Clarences gun flashed and the mugger's insides 
nade a mess ofthat end ofthe ear, Clarence leaped up with the 
barrel and smashed it into the head of the other mugger, 

He then lifted their wallets, fat (rom the night's take, There 
were no witnesses, as the last car was cmply, Despite the noise, 
the rattle of the subway train kept the few passengers in the 
other cars from hearing it. Clarence got off al the next stop. 

From there, Clarence made his way to his room, fed the cat 
and watched TV through the night, The media was already 
picking up the stories of people being shotgunned over a wide 
area. That the victinis were muggers, there was no doubl, even 
Without positive LD.s. 

As yet, there was no media panic, since only eight mug- 
gers had been killed, this night, There was po mention of the 
Iwo muggers and hwo rapists he'd taken care of two nights ago. 
Clarence counted his money and found be had more than a 
thousand dollars so he decided to stop taking wallets. 

The next evening be went cruising again and got six more, 
Eight the next evening and only three the next. Afier a week, 
enough bodies of muggers were turning up in subways, parks 
and side streets to finally alarm the media. 

The media, in turn, alarmed the muggers, Clarence had 
slimmer pickings from then on, Fewer muggers mugging 
made for a boring routing, Clarence would have to find 
different targets. He opened another can of Sheba for the cat 
and turned on his trusty little TV, 
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RADIO BEAMS FROM MARS 


For several days and nights Clarence stayed glued to 
his TV set, Countless cartoons, talk shows, movies and 
news reports were without a single message for him. And 
one evening it happened. 

A news segment on animal rights activists featured 
their spokesman, Sonny Barlow, showing clips of ani- 
mul torture by cosmetics companies. Rabbits were shown, 
strapped down while various cosmetics were put in their 
eyes. The purpose was to see if their eyes would be 
damaged, If not, the eye cosmetics and shampoos would 
be safe for humans. 

Sonny ended his short talk with, “One would have to 
be from outer space to not know this is the willful torture 
of helpless animals”, 

Clarence had watched in horror. He had not imag- 
ined such cructty, There had been cages holding cats in 
the same room. He pictured in his mind his cat in one of 
those cages awaiting some awful experiment, 

As he thought about it he grew enraged and tearful. 
He looked over at his cat and the cat looked back at him. 
His guides assured him that those monsters would get 
around to his cat in time, 

“But they won't”, shouted Clarence, “They're Mar- 
tians, all right, The man said you would have to be from 
ouler space not lo know it was torture. Of course they're 
from outer space, So they're our next targets”. 

He discussed the matter through the night with his 
guides, Clarence was willing to kill anyone connected 
with such brutality, But it wasn’t as simple as that. These 
were businesses, with mainly Earth people duped into 
doing the dirty work, He would kill a dozen employees 
Without getting to one Martian, 

So how to ruin the Martians’ business? The main 
culprit Barlow named was Tressallure. This was a hair 
cosmetic firm which come out of nowhere to flood the 
TV with dazzling commercials. Tressallute was owned 
by Vito Benno, a greasy slug said to have mob connec- 
tions. 

As Clarence and his guides discussed Tressallure, 
one of the guides brought up Milton, the electro-chemist 
back at the hospital, Milton had refused to use shampoo 
and would only wash his hair with soap. He had assured 
Clarence that the pyrithione zine in most shampoos made 
the scalp a conductor, Space people could then beam 
their messages to those zinc-coated skulls and cause 
those people to vote for politicians who were actually 
space people up to no good. 

“The best way to stop that is to make people afraid to 
buy Tressallure”, said Clarence to his guides, “That 
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would nol only stop the Martian radio beams but would 
stop the torture of rabbits and cats”, 

Afier more discussion they hit upon the idea of 
buying two huadred bottles of Tressallure and substitut- 
ing hair remover for the shampoo. Clarence decided to 
doctor the two hundred bottles of Tressallure with hair 
remover, That would cost maybe $2,000. 

He needed nearly $1,000 so he loaded up four pipe 
shotguns and went hunting for Martian muggers that 
night, With his padding to rest the handle of the gun on, 
he looked sort of fat, and being loaded down, a liwe 
drunk, 

After a few blocks into the rougher part of his 
neighborhood he was approached by two blacks who saw 
him as an ecasy mark. Clarence pretended 10 scratch 
himself and put his hand through the slit in his jacket. 

Neither of the two blacks even pulled a weapon, 
thinking Clarence was that easy. When they stopped in 
front of him and demanded his money Clarence pulled 
out the gun, rested ils handle on the padding and fired. 
Sixtecn .30 caliber pellets ripped into the throat of one, 
nearly tearing his head off, Clareace quickly pulled out 
the barre) and smashed it into the skull of the other, 

He took his time searching the bodi¢s on the dark 
Street. These two had been at work. He collected over 
$400.00, Since it was only 10 o'clock, Clarence stayed 
out bunting. He no longer enjoyed it. He had gotten so 
skilled at spotting, attracting and killing muggers it had 
become boring. 

The next morning newspaper headlines screamed, 
“SHOTGUN VIGILANTE SLAYS 8 MORE!" The TV 
gave his night's work full coverage. Commentators ac- 
cused the police of laxity and demanded troops to protect 
New Yorkers from the killer of muggers. 

That aficrnoon Clarence walked 1o the drug store and 
bought one boule of Tressallure and one of a popular 
lotion hair remover. It was for coarse, dark hair, suppos- 
cdly the strongest. He had intended to mix ithalfand half 
and so he smeared a generous helping of the mixture on 
one arm and let it alone for five minutes. When he 
scraped it off he was disappointed to sce it didn't work. 

So much for that, He'd have to use it full strength. He 
then put the pure lolion on his arm aud, sure enough, all 
the hair in that spot came off at the roots after five 
ininutes, 

Clarence reasoned that since Tressullure was a rela- 
lively new product, people wouldn't know what to ex- 
pect. They'd just rub it in like their regular shampoo, 
usually while in the shower, or even over a sink, Then 
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after a few minutes they'd try for lather, of which there 
was none, and rinse it out; along with their hair. 

Clarence bought two hundred twelve ounce bottles 
of Tressatlure and four hundred six ounce bottles of the 
lotion hair remover. This took him five days as he visited 
six hundred drug stores, mom and pops and supermar- 
kets in a ten square mile area, I cost him nearly all he 
had, but easy come, easy go. 

To avoid suspicion, although he could have bought a 
dozen bottles without arousing comment, Clarence bought 
one ata time, He was methodical to the extreme. He 
would buy a botwe, stick it in a pocket in ils sack with 
receipt and go on until front, back and jacket pockets 
were filled. When he had six, he would go to a trash 
receplacle, find a dirty sack and put the six bottles tn it 
and stuff it down in the receptacle. When he had five 
sacks of six bottles each he'd go back and collect them 
and take the thirty bottles back to his room. 

After twenty trips he set to work emptying the 
Tressallure down the sink and refilling the bottles with 
the lotion hair remover, He had bought a pair of rubber 
gloves ala pharmacy and was careful to wipe off any 
fingerprints. He also made sure to put each Tressailure 
hottie back in iis original marked sack so it would go 
back to the store he bought it from. 

When he had the two hundred bottles filled he made 
the rounds, going into cach store and putting its bottle or 
bottles of Tressallure back among the rest, up front. 

Molly Franklin was coming out. She expected to see 
Todd Jordan at the ball this evening. He had twenty 
million and she wanted it, Her parents had pulled alot of 
strings to get Todd to the coming out. She was pretty 
enough, but with Tressallure (she believed commer- 
cials), she was a cinch. 

She undressed and stepped into the shower. The 
Tressallure had a different smell from inost shampoos 
she'd used, but so what? She massaged it in, took the bar 
of Lady Beauty soap and commenced to soap herself all 
over while the Tressallure worked its magic, She luxuri- 
ated for several minutes while bathing then stood on one 
foot, then the other, making sure she got between her (oes 
clean. 

Then she turned the fauect on full and bent her head, 
eyes closed. She then directed the spray to her underarms 
and the rest of her. As she rinsed out her eyes she noticed 
the water coming up over her ankles and begin to flow 
outunder (he shower door, She looked closer and noticed 
the drain clogged with hair, She screamed, 

Her mother fainted when Molly appeared ina towel, 
shrieking hysterically, Only a few dripping wisps were 
left. “Lean’t go”, yelled Molly. “Ldon't even have a wig. 
Now that slut, Angela, will get him”. 

Mr, Franklin examined the Tressallure bottle and 
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had his now recovered wife search out the receipt. That 
snot Todd’s twenty million was chickenfeed compared 
to what he could get from Safeway and Tressallure. 

By noon the next day an alert had gone out over every 
radio and TV station. Wilbin hours Tressallure was 
being taken off the shelves of every store in the city. 
‘Then it was statewide. The networks joined in and by that 
evening Tressallure was pulled from every store nation- 
wide. 

Fighteen kowsuits were filed in the next three days. 
Then the phenomena began. The networks had described 
the substitution as a matter of course. Hundreds of 
persons around the country were turning in bottles of 
Tressallure they had bought before the recall and filing 
suits. 

Anyone willing to lose his or her hair in expectation 
of collecting big in court was claiming his or her bottle 
had been spiked with hair remover, Even othershampoos 
were affected, as all one needed was any shampoo botie 
filled with hair remover, even without a receipt. Within 
another week there was no shampoo of any kind for sale, 

Vito Benno was hunted down by the media and 
foundin a massage parlor, His allorney was with him and 
nervously advised him not to make any statements. Vito 
Benno waved him aside and shouted, “You call this 
justice? I hire the best looking broads for my TV com- 
mercials, with the nicest hair. | even hired a nigger 
lecnager to tell those broads to shake their bodies for 
him, like in the Revlon commercials, Who says I ain't 
got class?” His lawyer left the room. 

Then Vito Benno began to weep. He swept the 
toupee off his head and used it to wipe his eyes. Then he 
blew his nose in it. “Just because we blinded some 
rabbits those animal activist freaks gotta go and put me 
oul of business, I'll get them, see if | don’t”, 

The next evening Sonny Barlow was found shot 
dead. Everyone suspected Vito Benno but two women 
swore they were in bed with him at the time. Vito Beano 
had mob connections but nothing could be proven, 

When his TV informed him of Sonny Barlow's 
death, Clarence was shattered, He had caused the death 
of another human being! He wept with shanie and re- 
crimination, 

Buthe would avenge Sonny Barlow, Vito Benno was 
a Martian and so would have to dic, But how? Clarence 
didn’t know where Vito Benno lived and supposed he 
would be guarded, anyway. 

He would have to draw Vito Benno into the open and 
in a situation where he could be gotten at without much 
risk. His guides came up with a plan to burn Vito 
Benno's warehouse, thus geting him into the open as a 
spectator, 

But first, Clarence needed a weapon which was 
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easily concealed, not too noisy and disposable. One of 
his guides suggested an icepick. This was logical, since 
anice pick would be silent and would produce a small but 
deep wound, Clarence liked the idea but naturally im- 
proved on it. 

He went to a dime store and bought two wooden- 
handled ice picks and a packet of large fish hooks, size 
5/0. When he got to his room he tried to pull the picks 
from their handles. They were in too tight so he pula 
knife blade alongside the pick and whacked it with a pair 
of pliers. The handle split and he took the pick oul. He 
then pul a picce of match stick in the slot so the pick 
wouldn't go in farther than three eigits of an inch, 

Next he bent back two of the fish hooks until they 
broke. He used GOOP to glue their points onto the points 
of the picks. Then he used more GOOP to glue the 
handles back together, He then whittled the pick ends of 
lhe handles to within a sixteenth of an inch of the pick. 
Thus, he had the absolutely perfect murder weapon, 


Al the hospital he had often discussed surgery with 
Dr. Blount, a fellow patient and defrocked surgeon. Dr. 
Blount had taken to searching for CIA electronic im- 
plants during routine surgery. He had told Clarence how 
the body tissues tended to instantly close in around 
wounds. Clarence also remembered how in war movies, 
a soldier often had to use his foot on an enemy while 
withdrawing a bayonet. 

The pick would stay in the handle but was plenty 
loose ¢nough to stay in a body after entering. Nonethe- 
less, Clarence put the pick point-up in his shirt pocket 
and the handle in his jacket pocket. He then went to 
Central Park looking for someone to test it out on, 

As he stopped to watch some children at play, he 
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heard a small voice at his side. “Hey, Mister”. He looked 
down and there was a little girl. He was amazed that he 
could see right through her. 

He called her to the attention of his guides and was 
told that they couldn't see her at all. One even accused 
him of hallucinating. Clarence was angered and pro- 
tested that he didn’t hallucinate. “What do you think I 
am, crazy?” 

He turned back to the little girl and she said, “That 
man over there on the bench did bad things to me and 
then he choked me”, 

So she was a ghost. Clarence had never seen a ghost 
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but didn’t doubt the child. Still, not one to overreact, he 
watched the man the litte girl had pointed out before 
taking any action. 

The man was watching the children intently, One of 
the girls called another little girl by name, “Margic’’. 
The man stood up and approached Margie. “Margie”, he 
said, “your mother’s been hurt and she wants me to take 
you to her”, 

The litte girl burst into tears and asked, “Ils Mommy 
hurt bad?" 

The man answered, “Pretty bad, So you'd betler 
come along now", He reached out his hand and Margie 
took it and the man proceeded to lead lier out of the park. 

Clarence had heard it all, He tok the pick out of his 
shirt pocket and inserted its end into the handle. He 
followed the two a few paces and as he got alongside the 
man he plunged the ice pick into his side, below the ribs, 
with enough force to cause the handle to push the flesh 
a couple of inches inward. 

When the handle was pulled away the pick stayed 
deep inside the body, held partly by the 5/0 fish hook. As 
the Hesh rebounded, it closed over the end of the pick. 
There was hardly any blood and littke appearance of a 
wound, especially since what wound there was was 
covered by clothing. 

Medics just coming on the scene would be hard put 
to find the wound and it would certainly be fatal before 
any sort of surgery could remove the pick. [t had also 
passed through organs and intestines, making dozens of 
holes which could not have been mended in time. 

The mun screamed, clutched his side. staggered 
around for awhile and fell to the ground writhing, Margie 
had no idea of what had happened but stood apart. 
worrying about her mother. Clarence stepped away un- 
notived, The little girl had disappeared. 

A small crowd finally gathered around the man as 
Clarence stood and watched. The man could have been 
drunk, doped, epileptic. There was no sign of an injury. 
One concerned comforter relieved the man of his wallet. 
Another took his wristwatch. After a half hour, medics 
appeared to take away the corpse. 

Clarence was satisfied, On the way back to his room 
he went to a drugstore und bought a two-liter enema bag. 
Then he called the Tressallure company, When the re- 
ceptionist answered, Clarence said, “Hey, Babe, I ve got 
a load of Tressallure from Nevada and the bill of lading 
got coffee spilled on it, Lcan't cead the address, What's 
your warehouse address?” 

The receptionist rammaged around and finally told 
him where the warchouse was. Clarence then took a bus 
to the address and found it was an old warehouse down 
near the docks. He had expeeted to need a cordless drill 
to make a hole in the wood or metal front to stick the 
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encima bag tube through. 

He was lucky, since the warchouse, old but sturdy, 
had several slits as wide as a half-inch. The warehouse 
was nearly full of cartons of returned Tressallure. There 
was nothing else there, since the product was put up by 
a commercial bottling plant elsewhere. 

Clarence went back into his room and waited until 
near dark before taking the bus again. This time he 
carried the enema bag by a cord around his neck, under 
his jacket, filled with two liters of gasoline. 

There was no one around so he stuck the bag's tube 
through acrack and pressed the bag. The gasoline squirted 
several fect into the warehouse. Clarence made sure to 
ease up near (he last so there would be a gasoline trail up 
to the crack, 

Then he lit a match, thrust it through the crack and 
walked away. The two liters of gasoline made a glorious 
fire, which wouldn't be noticed for several minutes. He 
disposed of the enema bag. 

Clarence then went to the nearest fire alarm and set 
it off. He then went to a public phone and called the 
Tressallure office, He expected an answering machine 
bul someone was still there. He reported the fire, saying 
he was with the Fire Department, He suggested that Vito 
Benno should be notified and told to go te the warehouse, 

Clarence sat in a nearby coffee shop until the fire 
Irucks arrived. Then he ambled back to make up part of 
the small crowd collecting, 

The firemen didn't seem much interested in Vito 
Benno's warehouse, probably because the plastic bottles 
in the cartons were such good fuel. While they concen- 
trated on keeping the fire from spreading to the nearby 
buildings, Vito Benno was driven up. He and two obvi- 
ous bodyguards poured out of the limo and Vito Benno 
commenced to scream hysterically at the firemen. 

While the bodyguards looked around for recogniz- 
able enemies, Clarence edged near and plunged the ice 
pick into Vito Benno's side. As Vilo Benno gasped, 
Clarence Nicked the handle (o the ground and looked at 
his victiin as would any bystander. Vito Benno clutched 
his side and his bodyguards quickly looked him over for 
any signs of a wound, 

His suit jacket showed no holes and Clarence told 
one of the bodyguards, “This man's having a heart attack 
or a stroke or something. | don't like his color, You 
shouldn't let him get so excited”. 

The bodyguards just scowled at Clarence and half- 
carricd Vito Benno back to his car, That evening the TV 
announced Vito Benno’s death, speculating it was a mob 
hit, The anchorman explained that Vito Benno had prob- 
ably borrowed millions of mob money and couldn't 
begin to pay ithack. That sounded reasonable to Clarence 
Clarence then settled back 10 watch his favorite TV 
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evangelist, Brother John, the white shepherd of New 
York's Ebony Baptist Church. Brother John was holding 
a telethon, beginning the next day. He showed the large 
hall he'd rented for the assembly of hundreds of store- 
front pastors and politicians. If Jerry Lewis could hold 
telethons for muscular dystrophy, he, Brother John, 
could hold a telethon for Jesus, to bring the brothers 
together for a renewal of faith and faith offerings. 
Brother John then launched into a sermon on how the 
devil's servants would try o disrupt his telethon. Some 
would come to the telethon as wolves in sheep's cloth- 
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ing. “You know who the devils are", shouted Brother 
John to his TV audience. His meaning, of course, was 
that some of the pastors and politicians might come but 
be less than supportive. Brother John was subtilely 
telling them that those who withheld full support would 
lose his support. 

Clarence heard a different message. He imagined 
infiltrators disrupting the telethon. So when Brother 
Jolin asked for volunteers to help set up the show and 
answer the phones, Clarence decided to be a volunicer, 
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Mateh and Vin Foil Make a Miniature Rocket 


Ir rakes less than a minute to build and 
launch a tiny rocket made from a paper 
match by the method detailed in the uum- 
bered drawings above, When an external 
flame is brought close to the foil-wrapped 
matteh head, heat is conducted inside the 
chamber, Combustion energy set up here 


can escape only through the tiny jet passage 
left by withdrawing the pin, The engine re- 
acts by rocketing oll in the opposite direc- 
tion. Caution: This rocket really travels, 
so don’t try it in a confined space, and make 
sure Uhat there is no one in the line of fire 
of the tiny projectile—ALsenr Mepwin, 


SOLUTION OF QUARTZ 


(Extracting Gold) 
Harper's Weekly, Feb. 21, 1857 

Australian papers report the discovery ofa 
plocess by which quarts, arsilica, is chemically 
dissolved, and all the gold, metallic oxides. and 
inetals comtained in it precipitated, The method 
is as follows; One part of quartz. in small 
pieces, is. together with 2-1/2 or 3 parts of 
carbonate of soda, brought to a red heal and 
melted. Silicate of soda is now formed, deli- 
quescen! in air, and perfectly soluble in cold 
water. ‘The carbonic acid of the soda being, of 


course, given off by the reaction. This silicate 
of soda is dissolved in water, in wooden ves- 
sels, and thus left fora few hours, during which 
time the gold and al other foreign substances 
contained in the quartz are precipitated. Afier 
the precipitate has been formed, the solution of 
silicate of soda is, by means of a siphon, de- 
canted into another wooden vessel, in which, by 
the inflation of carbonic acid, the soda is sepa- 
rated from the silicic acid, and regained as 
carbonate of soda. This is done by employing 
the well-known centrifugal air-pump; and, in 
all particulars. the method of Melsens in the 
decomposing of saccharate of lime is followed 


up. By inflating carbonic acid into the solution 
of silicate of sods, the silicic acid is separated 
from the soda. ‘This latter remmins in waler, the 
silicic acid has been precipitated in the form of 
a transparent, nebulous, jelly-like substance. 
which can not be sepiyated from water by filtra- 
tion. ‘The solution of carbonate of soda is now 
decanted, and this, by means of evaponstion, is 
again obtained as dry as carbonate of soda. As 
such, it can be made tise of in furtheroperations. 
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MARTIAN’S AND GOD 
By Kurt Saxon 


Brother John’s announcement of his 
telethon greatly excited Clarence. Clarence 
liked Brother John. The white shepherd of 
Harlem's Ebony Baptist Church looked and 
sounded like Pastor Fain, his spiritual mentor 
at the hospital. 

Clarence and his guides agreed that 
Martians would try to sabotage the telethon. 
Helping would not only be a blow to the 
Martians but a good thing for Pastor Fain, who 
might really be Brother John. 

While discussing with his guides how to 
foil any Martian attempt to sabotage the 
telethon, Clarence was reminded of Pastor 
Fain's young elder. James Blake had been 
chosen as elder and had been found wanting. 
He seemed of good character, had been a 
mainstay of the church since bringing his wife 
and two children from lowa three years before. 

But Pastor Fain had to be sure, 
especially since young Blake would handle 
the contributions. Following Mark 16:18 as 
the sign of a believer, “They shall take up 
serpents; and if they drink any deadly thing, it 
shail not hurt them;....", a test was decided on. 

Pastor Fain had put three ounces of 
ethylene glycol (anti-freeze) in a tall glass of 
strong, iced grape Kool-Aid. Out on the porch 
on that warm afternoon he touched glasses 
with young Blake to toast his eldership. Blake 
followed Pastor Fain's example and drained 
the glass. 

After a few minutes, Blake began to act 
intoxicated. Then he babbled about church 
business, repeating himself and forgetting 
things, Then he collapsed and a few hours 
later he died. 

Pastor Fain was a man of deep and 
abiding faith. He showed no remorse and 
maintained the righteousness of his act. He 
was a model patient and ministered to the 
spiritual needs of the other patients. The only 
time he was a problem was when 
occasionally a patient would pass on. Then 


Pastor Fain would try to raise the dead, and 
failing, would have to be taken to the quiet 
room. 

Clarence discussed Pastor Fain with 
his guides. He was advised to contribute the 
punch. This would not only be for the 
refreshment of Brother John and his genuine 
supporters, but would cause the destruction of 
any Martian wolves in the fold. Clarence was 
pleased at the idea of one act accomplishing 
both happiness and doom. 

The next morning he went out and 
bought three gallons of Mountain Dew in 
several bottles, It had the same general color 
as anti-freeze but tasted like urine so 
Clarence poured it down the sink. He went 
back out and bought three gallons of anti- 
freeze and filled the Mountain Dew bottles 
with it. 

Then he went to a liquor store and 
bought four fifths of Jack Daniels and five 
bottles of Ripple. Next he went to a 
department store and bought a huge five- 
gallon plastic punch bowl, a ladle and a 
hundred paper cups. 

Loaded down, he struggled onto a bus 
and got off near Brother John’s Ebony Baptist 
Church and TV station. When he got there he 
was met at the door by Brother John's deacon, 
who challenged him. 

“What are you doing here and what 
have you got?” 

"This is refreshment for the telethon’, 
said Clarence. 

“We didn't order any refreshments’, 
said the deacon, suspiciously. 

“These are from one of Brother John's 
supporters", said Clarence. “He'd be very 
upset if his contribution was refused. He told 
me some Ripple and Jack Daniels in the 
punch would loosen the wallets of Brother 
John’s guests and make them more at ease 
before the TV cameras”. 

The deacon was still suspicious but he 
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seemed to like the idea, or maybe he looked 
forward to drinking his fill He helped 
Clarence with the load and they set up a table 
near the entrance. 

Clarence looked around and was glad 
that there were no children present. Even 
though he realized that children could not be 
harmed by the poison of unbelief, he feared 
they might drink too much so there would not 
be enough to go around. Brother John did not 
want children underfoot anyway, so that was 
not a problem. 

Clarence watched as the cameramen 
practiced focusing and checked the lighting. 
Brother John took some time rehearsing his 
sermon, perfecting his broad gestures. He 
worked at bringing his voice several octaves 
below normal so he could sound like a voice 
from the Mountain. 

The choir did not need to rehearse 
since most of them were from rock bands. 
Clarence peeked around a corner and saw 
several of the choir using hypodermic needles 
in their arms and even legs. He was surprised 
that so many in a Gospel choir should be 
diabetics. 

After assuring himself that the punch 
bowl was ready and seeing several of the 
politicians and storefront preachers drinking 
from it, he left. He wanted to rush home and 
watch the telethon on TV. 

By the time he turned on his little set, 
the choir was well-oiled and swinging. But not 
to the rhythm of the orchestra. The camera 
crew was professional so had not tried the 
punch. Also, the head cameraman did a lot of 
freelance work for network news agencies. 
He saw a market for such footage with the 
tabloid news shows so hoped these lunatics 
would act up as he expected. He would film it 
all. 

The choir gyrated only to music each 
member heard. Some sang Gospel and some 
sang rock, a caterwauling unnoticed by those 
who had sampled the punch. 

Those who had not drunk, looked on, 
puzzled but believing there was a purpose 
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behind it all. Brother John had been known to 
encourage freedom of expression in order to 
make a point in a sermon. 

A young lady in the choir slowly 
stripped off her robe, then took it all off while 
singing, “We Shall Overcome". Another 
female gave a wild shriek and yelled, “They's 
a nailin’ me up in a box and I’m a comin’ out!". 
Then she gave another shriek and leaped 
onto the stage, falling and flopping about as 
some of the choir began to clap in unison, 

The studio audience broke into 
applause, then clapped along with the choir. 
Ratings around the state grew by the minute 
as viewers called around for friends to watch. 
Brother John’s telethon was going to be a hit. 

The orchestra gradually shifted from 
Gospel to hard rock as those playing the 
slower music became more frenzied. A 
guitarist became so caught up he began 
bashing the other players, finally breaking his 
instrument across the back of the saxophonist. 

Brother John had been too busy to 
drink as soon as the choir and the orchestra. 
He did imbibe quite a bracer and its effect had 
just grown to the point where he felt more 
aware. He knew something was wrong. 

When he stepped before the cameras, 
he drew himself up and glowered. His regular 
congregation bent forward expectantly. They 
knew his angry face promised another real 
tongue-lashing at old Satan. 

“| told you", he said. “I told you and | 
was right, as the Lord warned me. | told you 
the devil would send his darkest angels to ruin 
my telethon. It might be some in this very 
room who paid these poor, misled sinners to 
act up. But the Lord will strike them down! 
You hear me, Lord?" 

Clarence nodded in agreement as the 
cameras panned to one of the politicians in 
the audience lying twitching his last in the 
aisle. Two store-front preachers, who had 
also drunk their fill before being seated, were 
obviously dead. 

Brother John went on, “When a man 
tries to do right and tries to raise his little 
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brothers up from the abyss, the devil tries to 
drag them back. You're seeing it. Watch it! 
Watch it! Praise God! 

“Like so many of my little brothers out 
there. | was raised at the edge of the abyss. 
But | had a mother who'd do anything so as to 
raise her son right. Yes, my mother would do 
anything, Yes, she was in burlesque.” 

His words were beginning to slur and 
he sounded confused as he held tight to the 
microphone to keep from falling as his voice 
rose, “Yes, my mother was in burlesque, for 
me. | remember. | remember as a child 
watching her on that stage while those evil 
men lusted after her. She would prance out 
on that stage wearing nothing but two stars 
and a cork. 

“Those evil men, Yes, they did lust after 
her. But she did it for me and she had Jesus 
in her heart!” 

He rambled on awhile, uttering similar 
nonsense, Then he slumped to the floor, The 
head cameraman zeroed in and Brother 
John's deacon drunkenly ordered him to turn 
the cameras off. When the cameraman 
refused, the deacon drew a pistol and shot the 
cameraman in the face and then shot himself. 

The second cameraman, having been 
ordered to catch any action, had turned his 
camera on the deacon when he began 
yelling. After the shooting, he feared 
someone else would shoot him so he fled the 
‘studio. 

Clarence was shocked. He could not 
understand how Brother John could have 
preached without believing. And the others? 
Could they have been Martians? Could 
Brother John have been a Martian? 

Then the Martians were infillrating the 
churches. He would check the notices for 
church get-togethers. He would need 
disguises. He stayed up most of the night 
consulting with his guides between news 
broadcasts telling of the horror. 

The TV announcer told him over forty 
people had died and several were critical. 
The punch had been poisoned and a young 
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white male was suspect. Only a few had 
noticed him but they gave the police artist his 
description. Clarence marveled at the 
drawing. Even so, Clarence looked like ever 
so many young men. He had a forgettable 
face. 

However, his psychiatrist knew that 
face well. Could that really be Clarence? 
Now fully recovered from his stroke, the good 
doctor next day contacted SSI and got 
Clarence's present address and the phone 
number of the building's manager. 

Late that afternoon he called and 
persuaded the grudging manager to knock on 
Clarence's door and have him come to the 
phone. Clarence wondered at the request 
since he had never gotten a phone call. He 
went downstairs with the manager and picked 
up the phone. 

When he said “hello”, he immediately 
recognized his doctor's voice and was half- 
glad and half apprehensive. After a few 
pleasantries, the doctor said, “| want you to 
come back here. You're in danger.” 

“| live on danger, doctor", said 
Clarence. “Danger is my bread and meat”. 
He could not remember the movie character 
he was quoting but he knew it fit. He was 
becoming addicted to the chase and the 
excitement. Might it not get the better of him 
and cause him to become lax, as he did when 
he let himself be seen by Brother John's 
people? 

“Clarence”, said the doctor, “you could 
use a little R and R. Come on back, we miss 
you.” 

Clarence thought a moment and it 
occurred to him that he should lie low for a 
while. “Well", he said, “Il guess | could come 
back for a visit". Then he stopped. "No, 
doctor, | can't. | have a cat and pets aren't 
allowed". 

“Clarence”, said the doctor, “we'll make 
an exception. Forget the rules. Bring the cat. 
Bring the damned cat, only get back here”. 

That evening Clarence gathered up all 
his weapons and paraphernalia and threw 
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them in the dumpster out back. He packed his 
airline bag and next morning went and bought 
a cat carrier. 

He then took a taxi to the airport and 
booked the next flight home. When he 
arrived, he was joyously greeted by Pastor 
Fain, Josh, Dr. Blount, Milton and others on 
the ward. 

His first duty was to check in to his 
psychiatrist for debriefing. The furloughed 
soldier in the army of the unseen just took it for 
granted that the psychiatrist was aware of his 
activities. But he would volunteer no 
admissions since the doctor had not believed 
in Martians during his last session. 
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As they talked, the psychiatrist made no 
mention of his suspicions. !t might not have 
been Clarence after all. And even if it was, he 
was back where he would be had he indeed 
poisoned all those people. The only 
difference would be in the violent ward 
instead of the ward for the simply silly. 

So Clarence stayed on the ward. His 
cat was spoiled to absurdity. Clarence was 
glad to be back among sane people for a 
change. He continued to watch TV. In time, 
maybe, a certain movie with a certain 
message for him would put him back in action 
again. 
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SUPER 
Ju Jitsu 


A Benj. Franklin Home-Study Course 


76 Lessons 


Copyright 1942 


NELSON-HALL COMPANY 
Publishers CHICAGO 


Master Course In Super Ju Jitsu 
Contents and Order of Lessons 


How to Theaw a Mon Twice Your Own Weight 

The Secret of Arexking « Fall 

Knockout pots on the Humen Body 

How to Subdue Two or More Asscitonis ot Once 

A Sutetire Knockout Bow 

How to Break a Gunman's Waist 

How to Throw oil Disots @ Holdep Man Ysirg a Wrist Mold 

How ta Throw and Disarm a Hoktup Man Using a Shoulder Distocstion 

ewe Oretpower c Holdup Mon Who Mas c Gun ia His Pocket oc on 

ia itp 

Defeating « Guamon Who Has o Gun ct Your Back 

Overcoming My Assailoot Who Hos o Knile of Your Mrcat o« a Strangle 

Grip on Your Throat with One or Two Hands 

#2 How tm Ward Off the Attack of g Criminal with o Knife, Club or Bross 
Fivackles 

$2 How Any Cirl Con Stop @ Trash Guy 

14 How to Capture en Aueeker Trying to Goy pr Strangle You trom Behind 

tS Coming the Best of Your Attocker alier You ure Keacked Dowa 

16 How to Save Yoursell aed Cepturo on Assaiiges Who Seizes You by the 
Cost Lopels 

1? Hew You Can Pioor a Men with Only Que Movement 

18 The Norer Fail Solsz Pleaus Blow 

19 Breating Fron! Grip by Move Threct Mew 

20 How to Use “The Terror” Winding Threw 

2) Neck-Prossure Method of Breaking Tront a: Back Grip 

22) The Super Fiving Dive Attack 

22) A Powetful Armhold Whbout Handcults 

UA How fo Become Master of the Situation when You are Grobbed ond field 

by Bork Your Wrists 


ecaxuanuweun 
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25 Quick. Easy Wey to Sean o Gannon 
2 Heod Over Heels cad He's Out 


2?) Overpowenmg on Attocker Who Gets You Down and Atpemprts to Strangle 
Tou 


22 Holding Dewn @& Very Strang Man by Mere Piveware 

t)) The loot: Effective Leg Stronqulation Held for Use on Powerlut Mon 
W Visehie Ground Ley Hald 

Gl Hew to Theew aay Mon with on Easy Hand Twit 

22 Hew 6 Gul con Capture a Purse Snotcher 

32 Winutng by Wading 

3k “Ketaw™.. Nestoring Contciousness to an Uneonacions Person 

38 Tho Escape Procol “Come Alony™ Hold 

36 Diserming the Holdup Mar 

37 Flying Tackle with Deuble Leg Lock 

38 Quick Ane Held ond Throw 

29) The Devil's BHondphake or How to Act on Mriendly Terma with on Enemy 
40 Speciol Superior: Leg Lock Ko, t 

41 Special Supatior Leg Lork Ne, 2 

42 The Super Fowerfal Armhohi 

£3) Fiyly Setssore Double Leg Throw 

44 Outlow's Crucifixion 

45 Combinetion LeqArm Ground Lock 

46 Sip Pret, Poweztul Arm Lack 

47) Deterding Youre! Agoins! Flying Fists 

48 Ju Ditew ws. Boring 

40° A Powerful Walking Hold from Which @ Criming! Canset Siock Away 
50 Your Sure Defense Against @ Full Kelson Hold 

5) Epeedy Combined Arm ond Leg Thaow 

$2 How to Stand Your Anocker om His Mead 

M Pinning Your Assailant to the Ground 

St How te Throw on Aasscilon! & to ID Feet 

$5 What 16 De when Yeu ate Held by Both Wrinw 

$6 Your Heed in Chancesy—How to Breck Out 

7 low to Handle a Running Anack, Armed ot Unormed 

58 How to Catch a Strangler 

$9 Hondling o Suongler Whe Anocks You from Behind 

£0 The Femous Double bury Powerful Leg Lock 

GL FPavorie ju fitsu Tricks 

62 How to Develop Your Arms ond Improve Your Band Grips 

63 Developing Tough Log Musclen Through Spocial Resistance LCeercines 
64 Capturing a Dongerous Criminal Unowores 

65 Breeking Throat Grip ond Captuting Shongler 

69 How w Diecrn a Gunnin ot Clo Quarter 

&7 Brewkiog ArerPiaion Hold Prom Mant 

69 Recor Arn-Pinion Hold Relecse 

69 Single Hand Ser Grip 

70 Two Hond Bell Held 

71 Beeaking Grip Fioem Nebind 

22 How to Captuse Two of More Assollants who ore Attacking You 
73) Special Arms Twit ond Wrist Lock 

74 The “Come Along” Hold for Policemen 

75 Quickest Woy ol Moking Your Altocker Absolutely Powerless 


The habit of confidence ie altained by practice in overcoming difficulties, 
—Milton Wright 


INTRODUCTION 


It was not until the beginning of the 20th Century 
—comparatively only a few years ago—that America 
and Europe learned of the Orient’s ancient art of self- 
defense. 


Al first it was looked upon with horror because the 
white man, not knowing how lo use Ju Jitsu, could 
picture himself only as the victim of this most cruel 
form of attack. 


But gradually cs the details of Ju Jitsu were learn- 
ed law-enforcement officials and others in quthority 
saw that they, too, could take advantage of Ju Jitsu’s 
effectiveness. In fact, they learned the art so well 
that they soon were able to make some improve- 
ments. 
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To this more efficient form of Ju Jitsu we have 
given the name Super Ju Jitsu. This development 
could come only as knowledge of Anatomy and Physi- 
ology increased. 


Ju Jitsu is a weaponless method of personal com- 
bal. The assailant may be armed—and usually he 
is—but the man using Ju Jitsu as a defense and 
counter-attack does not use weapons. 


A more accurate definition is this: “An applica- 
tion of anatomical knowledge to the purpose of of- 
fense and defense, It differs from wrestling in that 
it does nol depend upon muscular strength, It differs 
from other forms of attack in that il uses no weapon. 


Its feat consists in clutching or striking such part of 
an enemy's body as will make him numb and incap- 
able of resistance. Its object is not to kill but to in- 
capacitate one for action for the time being.” (Inazo 
Nitobe: Bushido, The Soul of Japan). 


Lafcadio Heatn, who spent so much of his active 
lite in the Orient, writes in “Out of the East”: — 
"In Ju Jitsu there is a sort of counter for every twist, 
wrench, pull, push or bend: only the Ju Jitsu expert 
does not oppose such movements. No; he yields to 
them. But he does much more than that. He aids 
them with a wicked sleight that causes the assailant 
to put out his own shoulder, to fracture his own arm, 
or, in a desperate case, even to break his own neck 
or back,” 


The many benefits of becoming a Ju Jilsu expert 
are easy to see. Bul perhaps for most people who 
live average lives in average law-abiding communi- 
ties the greatest benefit is psychological. It is a real, 
concrete physical benefit, to be sure,—it only starts 
in the mind, 


Explain it this way. You may seldom have occas- 
ion to actually use Ju Jilsu on an attacker. But simply 
the assurance thal you are well-equipped to handle 
any emergency will put a spring in your step, 


There is something likable about a man who radi- 
ates confidence, And you will be confident, you will 
be courageous and walk with your chest out when you 
know you are the master of brute strength. 


You will have a different attitude, Your friends 
will sense some hidden power in you without quite 
knowing what. This fearless outlook on life is the 
stuff of which leaders are made. 


How To Study This Course 


Whether you read this section or not you will lind the follow- 
ing lessons ousy to learn ... they are really self-study lessons. 

But by teading this before you start you might even add to 
the enjoyment in store for you. 
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The science or art of Ju Jitsu is bullt on a sound underetanding 
of complicated subjects such cs anatomy, physiology, newology, 
ele. 

Happy to say, though, you do not have to go Into these sub- 
jects ct all. You can use this knowledge the some as you can 
use electricity, In neither case is it necessary to go into the 
fundamentals and dry-cs-dust theeries. 

But if you want to benefi! from this distilled knowledge you 
must follow instzuctions to the letter, Because the movements 
look simple do not make the mistake of thinking they may he 
done in any slip-shod way. 

Striking a light blow on a certain nerve will discble a man 
femporerily. The same blow stuck elsewhere would hardly 
be felt. In the same way, a correct side step away from on 
attacker lunging al you may couse him to dislocate o joint. But 
if your side step is only “almost right” you may end up with the 
dislocated joint, 


. . . 


Throughout this course the words “assailant,” “attacker,” 
“eriminel.” ete., ate used to denote the man who attacks you. 
This is done because Ju Jiteu is used chiefly as a mothod of de- 
fonse from surprize atiack, In America Ju Jitsu is not a sport— 
rather, it is a serious business. You use it to defend your lilo, 
protect your loved ones and save your property. 

Seldom is it necessary to use Ju Jitsu in its drastic forms. 
After you subdue your man there is usually no reason for carry- 
ing your hold further to the point where bones are broken or 
displaced, 


And remember: hall-way learning is more than useless in 
Ju Jitsu, Either you know exactly what to do and do it ina 
flash—or you fumble around and get licked. Ju Jitsu is never 
partially successful. It simply does the job or it does not do 
the job. Teke your time and leat thoroughly. The few hours 
you spend could turn oul te be a turning point in your life, 

But you'll understand all thie as soon as you start the lessons, 
They are written in a way that gets you into the spirit of the 
thing right off. 


One last word. Ju Jitsu is translated "to conquer by yielding.’ 


Opportunity knocks every day but you've got to he ready when you open 
the door, —Channing Pollock? Li fi - - E " 


Interesting Note On The Illustrations 
In This Course 


The plein Une drawings {lustrating the following lessons 
were tested and found to be easier to understand than other 
more elaborate forms of illustration, 

This entize series of lessons was previously itlustiated with 
photographs of live models, But the pictures, while pretty, did 
Ol get the story actoss. 


“Arty” Dlusirative matter was then tried but the foncy back- 
grounds, shades and shadows, and other immings simply con- 
fused the student trying to learn Ju Jitsu. 

So, finally, it was discovered that the simplest type of drawing 
fold the story best. And, os this is a course of instruction, not an 
aut gallery, the clearer type of illustation, which you find 
throughout these lessons, was selected. 
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Interesting Background Facts About 
The Science of Ju Jitsu 


Tho origin of Ju Jitsu is not definitely known. Most histori- 
ans, however, agree that it was used in the Ozient at least 2,000 
years ago. 

It is thought that this cncient science of defense was invented 
by the Chinese before the dawn of history. Then it was lakea 
over by tho Japanese and developed further. 


So effective was Ju Jitsu even at that early date that its use 
won restricted to Samurai. Under the feudal system Samurai 
were members of the soldier class constituting the Jower nobility. 


By their use of thie powerful altack and defense method the 
noblemen could handle several men ct the same time ond thus 
convince the common people that the nobility wes reclly « 
superior breed of humans. 

The secrets of Ju Jitsu wore jealously quatded for centuries, 
Atter the feudel system started to breck down, however, more 
and more Japanese learned the art until the knowledge became 
general. 

Then & became @ national sport as well ea defense system. 
It was taught in schools throughout the country. Even women 
and girls were taught the technique. 

Todey nearly every Japenese knows a! least the elementery 
techniques of Ju Jitsu. The athletes and members of army, navy 
and police cre experts. 


Go ahead and do it—it's caier to encceed than to explein why you didn’t. 
Succean, when you achieve it, tk so easy that you wonder how anybody 
can fai—Walliarn Moulton Marston 


How to Throw 
A Man Twice 
Your Own 
Weight 


f 


ms 
j 
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LESSON ONE 


Piave 4 


CORRECT BALANCE is the most imporicat fundamental in 
Ju Jitsu. Plate 1 illustrates @ 1004b. girl throwing a mon weigh- 
ing 200 Ibe. This does not take muscle—it takes technique, 

Regardless of your weight you can easily belance a 200-Ib. 
man on your buttock (seat). If you do it right you will hardly 
realize he is resting on you. Belance conquers weight. Remem- 
ber this, It is important. 
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The bigger your assailant. the harder he falls. It is merely 
@ case of your speed and your skill in guiding the cssailant 
over your hip as shown in Plate 1. 


Understand this lesson thoroughly then practice with a friend, 
In @ short time people will start noticing that you have a lot 
more confidence in yourself, And you really will have o diffor- 
ent attitude, knowing you can defend yourself agains! anyone, 
regardless of bis size, 


Heve is how you do it: 


First {aco your friend, then seize hold of his right wrist with 
your left hand. At the same time step behind him with your 
tight foot so that your buttock comes exactly in the rear of his. 


Your feet cre now about 24 inches apart. Next bend down- 
ward to your lelt front, bring the trunk of your hody downward 
in a horizontal position. You need nothing else but this com- 
bined movement te lift your opponent olf his feet and into the 
position shown in Plate I. 


Just try these movements over a fow times and you will bo 
surprised at the ease with which your opponent comes off the 
ground. It is ¢ fact that you hardly know you are doing it! It 
should be emphasized that your knees must be kept straight, 
never bent, 


Combine all the above movements so you can do one efter 
another, quick os « flesh, without thinking them out, When 
your man is off his feet. don’! move your feet at all. but swing 
your trunk to the lefi—and release your hold. Your man will 
go sprewling on his back, giving you time fer further action. 


Here ie the secret of the whole movement: Once you slep 
behind your man to throw him DON’T MOVE YOUR FEET. 


Jt in impossible to read properly withont using all one's engine-power. 
ao —Arrold 


if we are not tired after reading, common eense w not 
ennett 


The Secret of 
Breaking a 
Fall 


LESSON TWO 


Piete 2 


Fell breaking Is cn ast in itself. 

This knowledge is most important for wresile:s and Ju Jitsu 
experts, But if is just as important to you in your everyday lile 
as i} may save you a broken leg. 

The average person who has hod the misfortune fo slip and 


lose his footing on ¢ slippery pavement falls in a most dangerous 
position. He puts his hand out behind him, trying to save himself 
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from injury, and thereby allows the whele weight of his body to 
fall on the shoulder which is oasily dislocated. Or he falls on 
his seat and zisks internal injuries, 


Pulting an crm out to the rear to ovoid injury simply makes 
injury more cerlain, Your arms should come out to the front. 


When you {oll or are thrown, always keep gg whole body 
relaxed, You will then fall az lightly as possible. On the other 
hand, if you stiffen up your bedy in falling you hit the ground 
with dead weight ond your tight muscles are apt to snap. 


A relaxed and loose body usually saves a drunken person 
{rom serious injury when he falls, 


Piafe 2 


This is the secret of falling without getting hurt: When you 
go over backward keop your hody zelaxed and your chin on your 
chest fo prevent striking your head on the ground. Your corms 
should come out to your front, bent at the elbows so that your 
anns represent the letter L. Fingers should be loosely extended 
but close together. 


As you come to the ground strike it with the palms of your 
hands, then with your forearms at practically the same time. 
Your chin, you remember, is forward resting on your chest, Bri 
your legs up bent at the knees and well apart. Practice this fal 
step by step so you will do it the right way automatically when 
you really do fall unintentionally. 


Practice fall breaking on an old mattress. Squat as iflus- 
trated in Plate 2. This is sitting position with your hands resting 
on your knees, which should be well apart. 


Now roll backward. In deing so keep your body relaxed and 
chin forward, resting on your chest. As you cre going backward 
you hae snapssinen take your hands from your knees cad quickly 
strike the ground with the palms of your hends, allowing your 
legs to come up as shown in the position in Plote 3. 


Repeat these movements a few times and you will acon 
master the art of breaking « fall. You will find it an excellent 
exercise lor keeping your y in trim, too. 


Chop your oten wood and it will warm you fwice—Proverb 
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“Knock-Out” 
Spots on the 
Human Body 


LESSON THREE 


Pinte ¢ 


The human body is wonderfully constructed with its meny 
distinct bones and separate nerve centers. There cre more than 
200 benes in the body. Most of them can be broken or dislocated 
from a joint if pressure is applied in a certain way and ot a 
particular spot. And there ere nerve centers on which a blow 
will mean death or at least unconsciousness. 

Pressure on some nerve centers means partial paralysis aud 
insensibility, Pressure on other nerve centers brings a stimula- 
tion that arouses an unconscious person, There are other ultra 
sensitive parts of the body besides bones and nerve centers. 
These will be located for you in this Jesson and illustrated in 
Plate 4. 

Belore identifying these vulnerable points of the human body 
G word of caution is necessary, In practising with a friend apply 
only the very lightest pressure, You might do serious harm 
using wheat you believe is “moderate” force. Use common 

sense. When you meet an assailant and you ere facing life or 
decih—then you can go “all out.” 


1, TOP OF NOSE. Ciench your fist. allowing ihe big knuckle 
of your middle finger to stick out slightly forwerd, Then 
deliver a blow directly on the spot numbered +1 in Plate 4, 
making sure you strike with your middle knuckle. Try this 
on yourself lightly. A stiff blow results in a knockout. 


2, POINT OF NOSE, This spot struck in the some wey will 
also bring insensibility, 


MIDDLE OF UPPER LIP. That little hollow under the nose. 
A sharp blow on this spot with the middle knuckle will also 
drop the assailant unconscious. Stand before a mirrer end 
try this punch on yoursell—but very lightly. 


4. THROAT. You will have no trouble dropping an attacker 
with this blow. Extend the fingers of the right hand and 
strike with the edge of the hand, the fleshy part just below 
the little finger. IM the assailant is hit on the Adam's Apple 
he will certainly go down. And if he is hit hard enough his 
larynx will be ruptured. 


$. STERNUM, The sternum is thal little hollow at the throat 
siluated in the middle of the breast bone at the top, HM you 


Sd 


or 


= 
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sd 


0, 


are having a rough and tumble with an assailant on the 
ground place the end of your thumb in his stermum and press 
downward. He will have to give up, Continued pressure 
at this point will choke a man so you have the strongest of 
men al your mercy when you apply this pressure. 


. BASE OF SKULL, Deliver the blow with your hard’s edge 


as under point 4 above. It is a knockout blow. 


. LOBE OF EAR. If your assailant is on the ground place the 


heel of your left hand on his chin and turn his face away from 
you. At the same time place the thumb of your right hand 
close up in that litte hollow behind the lobe cf his left ear 
and press downward. That will end his betile. It ho is 
standing place both thumbs one under each ear and pross 
inward. This will make him release his grip double quick, 
should he have hold of you. 


. BACK OF NECK. A blow delivered with the hand's edge 


on the nerve center at the back of the neck will drop your 
assailant like a cord of wood. There is record of a man 
receiving this blow and going blind as a result of the sever- 
ing of the optic nerve. 


CAROTID ARTERY. It you grip a man's throat tightly with 
both hands you will choke him by stopping his breath, But 
Hf you strike a blow with your hand's edge across the carotid 
artery (which is situated on each side of the neck) you will 
stop the How of blood to the brain and cause immediate un- 
consciousness. Or if you press the carotid arteries between 
your fingers and your thumbs insensibility will result in just 
o few seconds. 


TRICEP MUSCLE, Size an cssailant's arm at the wrist 
with your left hand and extend his aim out straight in line 
with his shoulder, Then turn the palm of his hand upward 
ond his will bring the tricep muscle of the upper arm in line 
for a blow. (The tricep muscles are situated on the back 
side of the upper arm.) Deliver your blow with force and 
with the fingers of your hand extended. This will numb his 
atm inte @ partial paralysis, making it temporarily useless. 
This blow also brings on a “pins and needles” seneation. 


UPPER ARM. Another sensitive nerve-center is situated in 
the upper arm, centered just below the big muscle or bicep. 
You will be able to locate it with just a little practice. Pres- 
sure al this point with the thumb will also bring on partial 
poralysis of the arm, lecving it temporarily useless, 


12, BEND OF ELBOW. It is best fo learn this one thoroughly 


with « friend before you try to use it, Seize his right wrist 
with your left hand and lift his arm sidewoys in line with 


his shoulder. At the same time raise your right hand and 
grasp his arm at the elbow joint. Keep your fingers al the 
back of his elbow ond your thumb in the bend of his arm. 
That is where the norve center is located. Now turn left 
about foutward! and turn in the same direction and abreast 
of your opponent, As you are turning press inword with 
your thumb and place his and your own left hand up and 
under his ormpit, And place his elbow joint under your 
own left armpit. 


You now have him in a most effective wrist lock, A little 
pressuze with your left hand can easily breck his wrist. 
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{This is c favorite hold of police officers). Another result 
of this hold is that you can bring about @ particl parclysis 
by oxerting a steady pressure with your thumb on the nerve 
center at his elbow joint, 


. SOLAR PLEXUS. Extend the fingers of your right hand and 


bunch them in together, With your hand in this position 
deliver a blow with force in the Solar Plexus, (“Soler” means 
sun or the central part—the stomach—end “plexus” refors 
to an imporiast junction of nerve centers, blood vesse)s, eic.), 
Twist your hand, in meking this blow. so that you finish the 
blow with the palm of your hand upward. This will instantly 
drop your assailant and cause temporary particl paralysis 
of the stomach niuscles, 


SCROTUM. The scrotum, situated in the fork of the legr, is 
« man's weakest point, A blow delivered here with eithor 
the knee or foot will drop the burliest assailant in agony. 
It is not very nice to put into operation. But from the self. 
defense point of view you are fully justified. It may be the 
means of saving your life. 


. GROIN. This spot is the crease where the thigh joins the 


obdomen, Knowledge of the nerve center here is invaluable 
fo wreatlers. It is the best way of breaking a Neck Scissors 
Strangle hold. A quick location of this vulnerable point 
with thumb. pressure will make your opponent instantly re- 
lease his leg grip from your throat. 


. HEEL OF THUMB, Extend the fingers and thumb—then 


stretch the thumb awey from the fingers os far as you can 
conveniently, In the little hollow you see at the heel of your 
thumb there is onether nerve center about which ft is velu- 
able to know. You can find this spol quickly by shaking 
hands and allowing your thumb to go down to this point, 
Continued pressure on this spot with your thumb will result 
in partial paralysis of your opponen\’s hand, 


CALY OF LEG, Pressure at this point with the thurab will 
cause partial parclysis of the leg. You can get this same 
result by striking with the hand’s edge. 


ANKLE JOINT. At the back of your ankle joint there is a 
little hollow on each side. Apply pressure here using the 
thumb on one sido and the middle finger on the other. Thix 
combined preasure will leave the foot partially paralyzed 
temporarily, 


SPINAL COLUMN. The roots of many nerve centers are 
located along the backbone. Pressure cpplied to some of 
these centers is stimulating and may revive am uncenscious 
person. You will learn more chout this in the lesson on 
“Katsu.” Pressure applied on cestain other nerve centers 
¢ouse intense pain and brings aboul unconsciousness. 


Here is one way thet wrestlers work on the spine. Ex. 
tend the fingers, keep them close together and rub the tips 
up and down briskly along the full length af the beckbone. 
This may olso bo done with the knuckles of your clenched 
fist. 

A blow delivered with the heel of your hand just above 
the seat at the bottom of the spinal column is extremely 
effective. The vulnerable spot is the third from the last 
vertebrae called the Lumber Vertebrae, 
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How to 
Subdue Two 
Or More 
Assailants 
Alt Once 


LESSON 4 


Hiove 5 


If you should be attacked by two or more men at the same 
time you have every right to defend yourself using the most 
elfective methods you kaow. Ia other words, anything goes. 

Thoroughly learn ond understand the blows and holds tought 
in these lessons. Then when an emergency does arise you con 
act with lightning speed. At least half your success in combat 
is the result of acting instently without hositation. The other 
hall of your success may be attributed to your sound knowledge 
of Ju Jitsu. Strength clone has very little to do with it. 

Now then, when set upon by several toughs proceed as 
follows: 

With your hand’s edge apply the knock-out blow described 
in lesson 5, This will drop the firs! assailant. Follow-up quick- 
ly with the “Flying Dive” on cesdilant No, 2. This dive is de 
scribed in lesson 47. These two methods are undoubtedly the 
quickest ways of putting them out of action. Additional assqil- 
anls can be adequately handled by giving them the hand's 
edge knockoul the fist man got. Take care of each member 
with speed and shift your attention from one to the next so 
rapidly that you have them all before any one realizes you are 
using anything more then jus! an ordinary punch. 


Or you may guiet assailant No, 3 by using the information 
you tinve on the middle upper lip, explained in the last lesson, 
port 3. 

Clench your jist and deliver this blow with the knuckle of your 
middle finger—or with all your knuckles. You can't miss. 


The next thing fo try on your pack of osscilants (if one of 
them is still standing) is the mou! ruthless of all. Bring up your 
knee with a snap and catch the ruilian between the lege, striking 
his scrotum. The only thing he can do is drop to the ground in 
agony ond absolutely helpless, After a considerable time when 
he ls cbie to get up he will be in no niood to continue his attack 
on you. 


The solar plexus blow described in the last lesson under point 
13 is clso one you should be ready to use when the opportunity 
presents itself. With a clenched fist deliver your blow with an 
upward movement, palm to remain upward. Mere about this 
in lesson 16. For now just remember that this blow is easily 
landed and will quickly disable your assailant, 


Use these several different blows in quick succession to keep 
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the ettackers baffled. You might use all fous. one after another, 
on the first four men then srt cll over ogain on the reet of the 
gang. 

Mf they are armed and your life is in danger—or for any 
other urgent reasen you need to use more severe methods—use 
instruction in Jesson 9. With speed and force you will disarm 
the tnan and dislocate his shoulder, 


After this, for speed the next bes! move is “Two Handed 
Twist end Throw” as taught in lessen 7, As your murderous 
gunmen hits the ground you con instantly break his wrist by 
forcing your thunbs inward toward your fingers and at the 
same time twist the hand outward. This will snap the wrist 
like a match stick. 


Uf this sounds gruesome remember that stopping a couple of 
lead slugs with your body is even more gruesome. 


Vulnerable Polut No. 3 (previous lesson) is so important that 
the balance of this lesson will go into it in more detail. 

The exact spot is marked "X” in plate 5, 

This vpper lip nerve center is one of the most sensitive points 
in the human body, A brisk blow on this spot will drop oven the 
strongest rulfion, leaving him senseless for a time, 

The width of the average person's clenched fist is 34%", So 
an ordinary punch full on the mouth may leave messy results 
but little serious damage because the best part of the blow lands 
on the chin where il does very little good. This punch might 
loosen a few teeth and make tho lips bleed and swell. 

You get very delinite results, however, when your middle 
knuckle hits the sensitive spot on the middle upper lip, Because 
your knuckle sticks out beyond the rost of the fist it strikes with 
a more sudden impact when it is cimed at the proper spot, The 
chin or the nose does not slow down the crash of knuckle and lip. 

Again it might be well to advise you to stond before a mirior 
and give this blow to yourself lightly. Then you will reclize 
what you are doing. 

You may deliver this blow in differont ways depending upon 
the necessity of the moment. If an cssailant is trying to strangle 
you he is open for this blow. 

A girl seized around the waist, from the front, for instance, 
almost certainly is not strong enough to push her atiacker away. 
But she can quickly cool his ardor by giving him a smart blow 
in the middle of tho upper lip with hes middle knuckle, 

Strike one assailant with the clenched fist but where there 
ate more then one It is best to strike with the hand's edge, Then 
your hand will be alieady open should you have to throw the 
other assailants. 

In this instance the fingers will be extended and the hand's 
edge will strike the assailant with a chopping motion right im 
the middle of the upper lip. This atlack will enable you to drop 
several toughs one right after the other. 


The recipe for ad isSoqre ignormuce fx: be saticfied with your opinions 
ond content with your kuvwledye.—Bibvert Hibbard 


tis jen | for the Fore who aim Aigh that moat people have ta ain 
at oll.—Walter B. Pitkin 
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A Sure-Fire 
Knockout 
Blow 


LESSON § 


Piote € 


Here ia something special for when unarmed and singlehand- 
ed you have to deal with two or mote assailanis, This blow will 
knock even the busliest rough-neck unconscious. 

In plate 6 you see filustrated the exact location this blow 
should be landed. The spot is midway on the jaw and it should 
be struck with the hand’s edge, As a short quick blow Is more 
effective do not let your hand go bock past your shoulder to 
start the swing. In other words your open hand will travel no 
more than 6 inches belore striking the outlow's jaw. 

You can hit him solidly before he is aware of your plon if you 
place your left palm on his face and draw it down. This will 
make him shut his eyes and give you the opportunity you want 
to use your sight hand. 

This blow is struck so quickly that it is a good ane to use 
where you are handling several assailants ai the some time. 

Lesson 69 includes more on his subject, 


Hand's Edgo blows are used so often in Ju Jitsu—the eliec- 
tiveness of these blows depends so much on the firmness of the 
hand—it is a good pian to develop and harden this member. 
Clench your fist and relox it regularly for about $ minutes twice 
each day. Then extend the fingers and hit a table or other hard 
object with the hand's edge. Do this chopping exercise about 
100 strokes each day. This will make the flesh firmer and 
toughen up the skin, too. 


How to Brealk 


A Gunman’'s 
Wrist 


LESSON 6 
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The eresses on the hand in plate #7 locate two vulnerable 
nerve centers. These are situated one inch below the knuckles 
on each side of the middle finger. 


These super-sensitive spots are easy to locate on your own 
hand, Try it, They are the points where pressure has to be 
applied with the thumbs to diserm ¢ gunman, In the following 
lessons these spots are used in throwing c man to the ground. 


Pressure at these points forces @ man to relax his grip and 
open his hand. He drops the gun, knife, club, or whatever 
ether weapon he holds, 


Place the fingers of both your hands in the palm of your 
assailant's hand and your two thumbs on the two nerve centers 
on the back of his hand. Then force your thumbs inward slow- 
ly toward your fingers as if you were folding over a sheet of 


paper, At the same time twist his hand to your leit (outward), 
Even the thickest wrist will snap and break like a pencil. 


You understand, of courso, thal slowly twisting the oxsailant's 
wrist this way will force him to tbe ground and you need net do 
any more damage in most cuses, 


How to Thro 
Wind Disarm 
A. Hold-up 

Man Using a 
Wrist Hold 


LESSON 7 


Pate € 


The secret of handling a holdup man is speed. You wil] 
not have time to think after the gun is aimed ai you, So study 
these lessons carefully and learn now what to do whon the situ- 
ation does arise, 


As the thug facea you, gun in hand you instantly use your 
left hand to push the gun away from you—push it toward your 
right. This you will do in a flash, leaving the muzzie pointing 
away to the rght of you so the bullet will not hit you even if the 
gun dees go olf. 


Now at the same time you are pushing the gun with your 
left hand roise your right hand and catch his gunned-hend 
tightly between both your palms. In other words you have 
done two things at once: first, you pointed the gun away from 
you ond, second, you grasped the gunmon’s hand securely in 
both of yours. Illustrated in Plate 8. 
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Piete 10 


With your tight grip twist his hond inward from the wrist so 
the muzzle of the gun is pointing toward him, Continue twist- 
ing backward to your left and os illustrated in Plate 9 he will 
head toward the floor. 

He will hit the ground hard—hard enough to siow him up and 
give you time to place your right foot close up agains! his armpit 
while still holding his wrist tightly, See Plate 10. With your 
fingers in the palm of his hand and your two thumbs at the back 
of his hand apply a firm slecdy pressure on the two nerve centers 
described in lesson 6, 

You will then diserm your man by forcing your fingers in- 
ward toward your thumbs, squeezing tightly. and twisting his 
hand to the left as shown,in Plate 10. 

Not only will this compel him to drop his gun but it gives 
you a@ grip on him that will break his wrist lf applied with force. 

In this position he will stay quiet until the police arrive to 
take charge. 
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How to Throw 
And Disarm 
AL Hold-up 
Man Using a 
Shoulder 
Dislocation 


LESSON 8 


Pore Il 


This lesson will tecch you how you can do the following 
three things in one lightning Uke series of movements: disarm the 
gunmen, dislocate his shoulder, knock him unconscious. 


You start egcin by pushing the qun away from you. This 
time use your right hand and knoc# the gunned-hand to your 
tight so you are out of the line of fire. See Plate II. 


Al the same time lift hie forearms up #o thet with his bended 
elbows his crms each make a right angle. Raise your left hand 
up under his right arm and gresp your own right forearm as 
your right hand fs already holding his right wrist. This is made 
clear in Plate 12. 


When you lift his arm upward in this position you automati- 
cally allow your hand to revolve around his wrist so that your 
tight elbow joint is sticking in his face. 


Piste (2 


Act ue if 
agreons — 


| rae were courapeour; if you reifl do this, you will become cour- 
tomer Crow 
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Plate 12 


As soon as you get into this grip you change your position 
by jumping out to your own left front and sitting down, While 
doing this you simply becr downword with your right hand 
on the guninan’s wrist and upward with yous left forearm. This 
will throw him with such force that in all probability he will be 
knocked cold when his head hits the ground. You will go down 
on top of him ond your full weight will catch him in the selar 
plexus taking awey his wind temporarily. Of course, his hand 
will then relax and drop the gun, 


li for any reason the outlaw is still net completely under 
control as he Jays on the ground continue ax follows, Force 
his wrist round toward yourself with your right hand—and at the 
same time wilh your left forearm force his wrist upward and 
away from yoursell, See Plate 13 for details. This will dislocate 
his shoulder. 


You may find this effective against an wno:med assailant also, 


Caution: be very careful in practice, Use no force o: pressure. 


How to 
Overpower a 
Hold-up Man 
Who has a 
Gun in his 
Pocket or on 
His Hip 


LESSON 9 


Phote it 


From a position as Hlustrated in Plate 14 you cannot grasp 
his wrist quicker than he can shoot. So instantly jump to your 
left to got oul of his line of fire. Then seite his right elbow joint 
on the outside with your right hand, Your left hand will go up 
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inside his arm gripping his upper arm. This is illustrated in 
Plate 15. 


All this is jus! one combined movement which, if done with 
speed, will force his gun upward behind his back and at the 
sume time dislocate his shoulder, Plate 16. 


Here is a bit of applied psychology: Gunmen are cowards 
al heart. They don't expect their victim to show fight. And 
they ore totally unprepared for it when they are resisted. So 
never heastitate to strike quickly. 


Plate 15 


Your succers in overpowering a atickup artist ia part ad- 
vance knowledge of what to do in the emergency—this course 
is teaching you thal, The other factor in your success is your 
split-second timiny. You can outthink and out-act a dim-witted 
thug! 


Continued next issue 


dt ts better fo weer ont than to raat ont.—Dishop Cumberland 
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SUPER 
Ju Jitsu 


Copyright 1942 


Defeating a 
Gunman who 
Has a Gun at 
Your Back 


LESSON 10 


Phate 17 


When the outlaw pokes his gun in your back and says “Stick 
‘Em Up!" there is nothing you can do ai the moment but follow 
jnstructions, 


Then from your position as in Plate 17 spin to your left and 
in doing so get out of his line of fire and knock his gun hand 
aside with your left arm. Your left hand will go automatically 
to hin wrist. With your right hand seize him around the waist. 
Stop bohind him with your right foot, bend downward quickly 
to your left and lift your man off his feel, This feat of belance 
is illustrated in Plate 18. 


Throw him fo the ground and get your tight knee in his ribs. 
Then move his arm across your jeft leg and your righ! thumb 
close up under the lobe of his right ear. Apply pressure in 
that hollow on the nerve center, 

The gunman’s position is now escape prool but if the situction 
warrants you até prepared to 

1. Fracture his ribs by delivering violent blows with your 
right knee, 

2. Render him unconscious by continued pressure with your 
thumb on his car lobe nerve center. 

3. Breck his arm by becring down with force with your 
left hand which is at his wrist. Plate 18. 


Alwaye do what you are afraid to da.—Ralph Waldo Emerson 


He that i matter of himself will soon be waster of others. —Thomae 
Fuller 
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Stee 18 


Piet 


Overcoming 
Fin Assailant 
Who has a 
Knife at Your 
Throat—or 
Whois 
Choking You 
With One or 
Two Hands 


LESSON 11 
Plate 30 


Seize the assailant’s tight wrist which is near your throat 
(either choking you or holding & knife) with your right hand and 
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shoot the palm of your left hand up under his tight elbow. See 
Plate 20, 

Then, ail at the some time, twist your head, his wrist and his 
elbow joint to your right. Advance your left foot well in front 
of him and force the trunk of his body downward, You will then 
be in the position Illustrated in Plate 21. 


Now bear downward on the knuckles of his hand and force 
his forearm to your front. 


Use the amount of pressure demonded by the situation, The 
end resell is a broken wrist, a dislocated shoulder, and loss ef 


his gun, 
This is @ variation of the movements described in Lesson 33. 


How to Ward 
Off the Attach: 
Of a Criminal 
With a Knife, 
Club or Brass 
Knuckles 


LESSON 12 


Phote 22 


The best wey to avoid a blow ready to lond on you is by 
Yaising your right forearm to change the course of the blow 
up over your head. 

At the same time your left hond will come up under the killer's 
elbow jeint, Advance your left foot es shown in Plate 22. 
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Continue the movement gs explained in Lesson 1] until you 
have him in the position shown in Plate 21. 


There will be no fight Jeft in him after you start bearing down 
on his knuckles and forcing his forearm to your front. 


How a Girl 


Can Stopa 
Fresh Guy 


LESSON 13 


Dieie 23 


It you are walking along the street and are molested by a 
mon ii is easy for you fo take care of the situation even though 
no policemen are cround. This masher may pul his arm around 
your waist and sy something to you. 


To distract his attention fiom your plan of attack it js beat 
that you answer him—and of the same time grip his right wrist 
with your right hand es shown in Plate 23. Instantly spi 
around ond seize his upper arm in your left hand. This is made 
plain in Plate 24. 


Continue your twisting movements and advance your left 
foot in front of him. Pull his forearm close in toward your body 
ond force him downward into the helpless position HMlustrated 
in Plate 25. 


By further forcing of his forearm straight forwerd you will 
dislocate his shoulder and teach him he is no Don Juan. 


Plate 24 
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Pilate 23 


How to 
Capture an 
Attacker 
Trying to Gag 
Or Strangle 
You from 
Behind 


LESSON 14 
Plate 2 


His arm wil} come around your head from where he is stend. 
ing behind you and his band will qo around your throct or over 
your mouth, 


You will quickly grip his wrist with your left hand. With 
the pelm of your right hand get a position under his elbow joint. 


Then, with a snop, pull downward with your left hand at his 
wrist and bear upward with your right hand under his elbow 
This will loosen his grip around your head enough to enable you 
to duck your head down, under and out. Plate 26. 


As you are getting your head out toke his arm along with you 
and force his forearm up behind his back. He is powerless. 


Another wey this may be handled alter you have his orm well 
gripped Is to get your left foot in front of his right foot and kick 
his foot from under him. This will couse him to fall forward. 


You will then quickly bring up your left knee end kneel on 
his upper arm moking it impossible for him to move. This is 
illustrated in Plate 27. 


He will give up and cry for mercy if while you are kneeling 
on his upper erm you lift his forearm upward. 
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Getting the 
Best of Your 
fittacker 
After You are 
Knocked 
Down 


LESSON J5 


hate 


While it is cgreed that you con work better up on your two 
feet you may be taken unawares and find yourself on the ground 
betore you realize it, And furthermore, your assailant may be 
estride you ready lo attack with @ knile or chub, 


Before the situction gets more serious seize his ankles, one 
in each of your hands, and pull yourself close in so your should- 
ers come over his shoes—and al the same time bring your two 
legs up outside of his. Cross both your feet in front of him as 
shown in Plate 28. 


Keeping your feet crossed, straighien your legs upward and 
backward. This will force the man backward, olf his feet and 
flat on his back, As he is falling place both your hands under 
his legs and grip your own hands together or lock your wrists 
together with your hands. 


Then get his legs wedged tightly under your armpits ond lean 
backward so the weight of your bedy rest: en his feel. You 
may. if the occasion demants, deliver @ soler plexus or stomech 
biow with both your feet while they are still crossed, 


As you see in Plate 23 you now have him in a hopeless con- 
dition, He is in no mood to continue the fight. 
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Pate 29 


How to Save 
Yourself and 
Capture an 


Assailant ‘1 
Who Seizes i } 
You by the ) iat 
Coat Lapels ( y 
LESSON 16 

Plate 30 


This is a good lesson to lecon well. First, because it is very 
offective in foiling your attacker's criminal plan. Second, here 
j# a position in which moat people find themselves when they 
are being attacked. 


The assailant grobs you from the front by the coat lapels or 
the shoulders. His idec is to punch you in the face when he 
has you in a good position. Or perhaps he plans to butt his 
head full in your face, 


In any case you don't allow him fo get very for with either 
intention, Quickly up with your clenched fists between his 
otms as shown in Plate 30. 


After this good stiff peir of blows to his foce or chin you con- 
tinue the upword movemont of your crms.. Then encircle your 
tight arm over and under his Jeft arm, gripping his clething with 
your right hand. 

At the same time place your left foot behind his left foot. 
Then the polm of your left hand under his chin. Now throw 
your man down on his sight side. 

Quickly place your tight knee on his neck end your lel! knee 
in his ribs, Sift upright ond lean backward os shown in Plate 31. 


You are now in position to breok his arm, fracture his ribs, 
ond punish his fece with your knee. 


Plate 24 


How to Floor 
A Man with 
Only One 
Movement 


LESSON 17 


Piete 32 


A very quick, offective way to gel « man off his feat is illus- 
trated in Plate 22. 


Get yourself on his leit side and in one speedy movement 
do these two things: 


First, strike him across the throat with the edge of your right 
hend. Fingers ae extended. 


Second, kick his left foot from under him with your right foot, 


De these two things at once, 1! is another trick of balance— 


this time, his loss of balance. 


Tt is lweky for the people oho aim Aigh that mort people have we aim 
at o—Watter B. Putin eae 


Sone sorts while tas ever occompiished that did not at firel seem 


The recipe for perpetwal ignorance it: be eatisfied with ur opinions 
and content with your. knowledge. Elbert Hubbard 4 e 


A teve test of the well-monaged life is the ability to get things done. 
—Milton Wright 


Opportunity knocke every day but ‘ 
Beda ae Bead ut you're pot te be ready when you open 
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The 
Never-Fail 
Solar Plexus 
Blow 


LESSON 18 


Piole 8 


This course hus shown you there ase always two things to 
do when you are attacked, First protect yoursell from injury, 

But after thet has been accomplished it is your duly (and 
pleasure) to slow up the criminal so the officers of the law can 
get him. 

lf cn aaseflant is striking you with a swift right punch protect 
yoursell by instantly parrying the blow with your left forearm. 

At the seme time take care of the ossailant with your right 
hand, 

Extend cll the fingers (but bending the tips in ot the knuckles) 
of this right hond and with the humb in he middle of the hand 
and the palm tumed downward deliver a blow into the pit of 
his stomach, 

With your fingers still in the same position ond as part of 
the blow twist your hand so you will finish delivering the blow 
with your pelm upward. He will go down limp cs your blow 
temporarily paralyzes the stomach muscles. Plate 33 shows 
this famous solar plexus blew. 


Breaking 
Front Grip by 
Nose-Throat 
Blow 


LESSON 19 


Piate 24 


Sometimes an attacker will clutch you around the waist from 
the front and try to pick you up off the ground. 
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With both your hands freo you will, ot the same time, deliver 
« shorp blow under the carlilege of his nose with your right 
hand's edge and with your left hand's edge you will strike him 
across the throat, 


Picte 34 shows how easily you cun do this. 


How to Use 
“The Terror” 
Winding 
Throw 


LESSON 20 


Pinee 24 


This fs one of the most drastic Ju Jitsu methods of protecting 
yoursell from attack and subduing a dangerous criminal. 


He starts his attack while facing you. Don't wail. Seize his 
right wrist on the outside with your right hand and force his arm 
bockward, upward, forward and downward in a circular move- 
ment. 


At the same time you will turn right about, winding his arm 
eround your waist as shown in Piate 35. 


Withoul cay break in your movement jump straight forward 
to your Jtont and sit down on the ground. All the while you 
arto keeping his arn tightly around your waist. 


In this position you get your results by bearing downward 
on the knuckles of his hand while you are forcing his jorearm 
to your leff, This is Wustrated in Plate 36. 


fiete 36 
If carted out to its limits you would make his face extzemely 


sore, break his wrist and dislocate his shoulder besides, pet 
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hops, knocking him unconscious. 


This hold is what mokes it almost impossible for a boxer to 
defeat a wrestler in a free-for-all. 


The boxer will try to get in a powerlul sight punch right at 
the beginning of the encounter, The wrestler will parry the 
blow with his left. And with his right grasp the boxer's right 
wrist and proceed to discble the fighter as outlined in this lesson. 


DATROMW Dt. THAT 


Catapult, einunition enricr, end trucek—all 
hedd ju line by moguetic cabined lutelies 


Catapult... for storming a castle 


A worn hocksow blodo jen! ly wrapped ii 
‘adhesive tape provides the Inunch power 
for Utis Loy eotapult. Consplete with an- 
miinition carrer and tow traek. the boy 
can be pul together in an eweniiy or two 
hy at home craffsman with a pen or sw 
You'll need a short length of 2 hw b for 
the track; about 3 feet of | lw b to make 
the two bases, carrier enekestive, avd ti 


Soldering Large Sheets of Metal 
Made Easy by Preheating 


Because a large sheet of metal will dissi- 
pate heat quickly from a small soldering 
iron, if is often diMeult to solder large 
areas, However, by preheating the motal 
over 4 burner and maintaining that heat, 
the job becomes quite simple. It’s neces. 
sary to determine first the proper lempera+ 
ture for the metal, and also how far the 
work must be kept from the burner. The 
over-all temperature of the sheet should be 
just below the molting peint of the solder, 


layer " the dowels mul wooil-serew thee 
other end te tie hase, as pictured. The 
speingy blile prevides quod propulsion. 
Te provide easy inline lowing. cut a 
notel with a power sow or chisel in the 
hack of the truck cid simimiuailion cartier 
to behl a staiwlond cabinet magnet latehs 
allix Ue aietal sleike plates toe the front 


of cnrrice aie calapadt. 


Before glititye Che second wheel on each 
wale. slide the sehe Chrotiggh serew eyes 
positioncr belay exeda Tense, 

N varnish on cncemel finish is optional. 
Them leel oye tlie ceenition career with 
woe chumke, ginl ploce all beneath the 
Claistinas Teee, 


angular catapull blocks: 212 feet uf Se BLOCK FROM 

jneh wend dowelig: a dozen Eh -aeh os SCRAP WOOD | os 

longer serow eves: the Intehksaw bhele; and 

a sruall senew amd bolt HACKSANY BLADE | 

The units roll on wood wheels—hnohs, wou sehen a“ es : 

tlrawer polls, apols, or short lengths of 7 of ¥ Ye - 

1S-jneh dowel drilled to meat the Fe En" hs dn lo i 

inch slowel ashes. rene t ig / o \ “T cWwO SHORT LENGTHS or 
Por the entapalt mechanisn. drill botes a { ——- _ 2 FH CED 
‘oo teh apart in two triangular weed [ = ne - = =e > 
Ineks ed joserl short Spcinel alowels : —— = 7 Oo é ¥ ase 
Cilie the teiingles te the Inese. Bolt a } . | — (S —— (C pa | 
ULshaped piece af serpy weed to ere etal (se _ by ter screw eves ss ia 
of the fape-covered haeksans bhole, wei => ail 


Hie Glades beater thes stile Che bhidle le- 


KNOBS GLULD TO We" DONVEL 
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SUPER 
Ju Jitsu 


Copyright 1942 


Neck- 
Pressure 
Method of 
Breaking 
Front or 
Back Grip 


LESSON 21 


Plate 


Here is a very useful hold thot is effective in breaking an 
assailant’s grip. He may have seized you from the front by yout 
clothing—or he may be holding on ¢ door or rail and refusing 
to let go. In either case you want to force him to relax his grip. 


Grasp his copt collar back of his neck with your fingers 
only. Allow your two thumbs to come forward and rest on his 
neck one on each side of his Adam's Apple, See Plate 37. 

Now then, your fingers will give you leverage while your 
thumbs force inward toward each other 
endure this intense pein and will give up 


The assailant cannot 


Your man may be in such @ posilion that you connol get In 
front of him. In that case get close to his back and place your 
left forecrm across his throat. At the same time place the edge 
of your right hand {the finger extended) up under the cartilage 
of his nose, 


Force his head backward and drag him away. 
but Jinle strength to breok hie grip. 


h will teke 


Thte World belongs to the encvpetic—Ralpkh Walde Emerson 


The evrest hindrawce to sweeess te to have too high ao standard of refine- 
ment it oie minds, or tow high an opinion of the judgment of the public. 
He who in determined nat to be satisfied with anything short of perfee- 
tavn sell never do anything ot alf either to please Aimaeif or others. 
—Haszlitt 


Most alibie are merely a confession of lozinese,—Fred 8, Barton 
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The Super 
Flying Dive 
Fittach 


LESSON 22 


Pinte 29 


This lesson teaches you the best method of dolense and 
atieck against a man who recily knows how to fight. I may 
be a sportsmantike encounter between a boxer and a wrestler. 
Or you may simply be violently set upon by an assailant who 
knows how to use his fists. 


At first keep well awey from the men, with your chin rest 
ing on your chest to prevent a blow on that spot, Cross your 
arms in front of your body te ward off ¢ knock-out blow at your 
solar plexus. But of the same titne keep your arms relaxed so 
you con act in a flash when your opportunity comes to attack, 


Now with your eyes on the man work your way in gradually. 
In almost every case o fighter will lead with his left. You are 
expecting it so you are prepared to avoid the blow with your 
left forearm. See Plate 49. 


Plote 39 


lastantly you drop dewn on your own right knee and sefze 
his left ankle with your right hand. This is the movement whero 
the flying dive may, in meny cuses, be necessary, 
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With your right hand ground his left ankle lower your left 
hond “rom defending yourself ogainst his punch) to his solar 
plexus. In one combined moveinent pull toword you with your 
right heud and push away from you with your left hand. This 
will send the man sprewling on his back as illustrated in Plate 40, 

As he is falling backward you stand up on your feet quickly 
and throw his left onkle up and under your right ommpit. See 
Plate 41, And gresp his shin with your left hand—and grasp 
your own left wrist with your right hand. 

Finish him olf by lilting your man up on his head while you 
lean backward. I something stronger is needed to quiet him 
yeu con place your left foot on his threat. 


Foote 40 

As a variation from the leghold illustrated in Plate 4] you 
may seize his toes with your left hand and his heel with your 
right hand. Twist his foot quickly fo your left, turning him over 
on his stomach, 


In doing this place your left leg into the hock of his left leg. 
Kneol down behind him so his foot Is resting in the pit of your 
stomach or agcinst your ches! as Musticted in Plate 43, 

Your leaning forward will cause him unbearable poin sad 
make him cry out for mercy. 

The series of movements in getting this leg hold is shnple 
when you have it well in mind. As a practice to develop your 
speed do this: Get close to a wall and see how quickly and well- 
timed you can complete the step of dropping to one knee, grip 
ping an imeginary essailant's ankle with your tight hand end 
stiking the wall (solar plexus) with the heel of your left hand. 
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Again it should be repeated thet each siep in Ju Jitsu must 
follow the previous step outomatically and without the least 
trace of hesitction. Practice ond practice until you can almost 
“feel” how one move follows another. 
while the battie is on! 


You can't think it out 


A Powerful 
Arm Hold 
Without 
Handcuffs 


LESSON 23 


Pte 4 
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This fool-proo! hold Is for policemen, theater ushers, door- 
keopers and other attendants who may want to hold a rowdy 
without using handeulfe. 


Face the disorderly person and instantly seize his right elbow 
joint on the outside with your right hand. Pull his elbow quickly 
toward you. And in a flash get your left hand up agains! his 
right wrist, This is illustrated in Plate 44. 


Conlinue your movements by forcing his forearm up behind 
his back, Then got abreast of him so he cannot strike or kick 


you. Plate 45, 


Keep the weight of your body close in toward your men and 
with your left hand gripping his upper arm and your right hand 
at his elbow joint—you now have him where, withoul effort, you 
can hold him, you can march him off to the police station, or you 
cen sinyply put him outside on the sidewelk, 


Plate 45 
This will not injure him. But if he resiste Jet him know you 
are his master by bearing downward toward the ground with 
your right hand at his elbow and upward and outward with your 
left hand at the upper aim, 


Bofore it is necessary fo force a shoulder dislocation he will 
likely quie! down for you, 


How to 
Master the 
Situation 
When You are 
Grabbed and 
Held by Both 
Your Wrists 


SR 
ge 


LESSON 24 


Hace of 
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Your movements are the same whether you are selzed by the 
shoulders, held by both wrists cr an atiempt is made to strangle 
you by your coat lapels. 


Instead of moking an effort to get yourself free all you need 
de is deliver a blow to your assailant’s scrotum with your kneo 
er your foot. Not much force is needed behind this blow to the 
crotch. 


The strongest and biggest man will eratmple to the ground in 
agony. but necessary, sometime, to 
defend your own liie. 


Not a pleasant operation 
Plate 46. 


Quick, Easy 
Way to 
Disarm a 
Gunman 


LESSON 25 


Piiote 47 


Should you be threatened by en armed essailant or one who 
likes lo use his fists here is an easy way to subdue him and 
discourage further criminal plans on his part, 


Facing your attacker you catch his right wrist with your left 
hond gs shown in Plote 47. Lift his forearm upward so his el- 
bow forms a right angle. 


Bring wp your right hand behind his upper right arm and 
selze his wrist with your sight hand. Your left hand can come 
down, 


You see from the illustration thei your man is now secured 
ond helpless. 


Using your forearm as a lever you con bear downward with 
your hand at his wrist, A certain amount of pressure will dis- 
locaie his shoulder. 


The greal ort to leart muck ix to wndertoke a little at @ time—Lorke 

Se live that you can look any man in the eye and tell him to go to hell 
Kinwledge isa trewrave, but proctic¢ ia the key to if—Thomar Faller 
Nothing ic so winch to be feared ax fear, —Henry David Thoreau 
Unitike the poct, the enecesefal mau ia not horn—Jokn Wanamaker 


You will never “find time for anything. 
wake it, Cherles Dzton loa iat 
A wise man will make more opportwuitics: than he finds —Bacon 


Shrcese does nit consist in never making Wunders, but in never making 
the same one the accond time —H. W. Sivw 


If you want time, yoru must 
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Fiote 


Head Over 
Heels and 
He's Out 


LESSON 26 


Piote 43 


The assailant may want to bult you in the stomach or face 
with his head. In this caxe you can make his position beomer- 
ong on him—and cause it to defeat him. 


As he seizes you in the front or rushes ct you with hia head 
down get your feet well planted and prepare to meet him. 


Catch him at the back of his neck with your right band and 
force his head under your lett armpit, See illustration in Plate 
49. Grip your left crm oround his neck tightly and then get a 


hold on his belt or the seat of his nousers with your right hand. 


Quickly ial] backwerd ond sit down. In deing this bring 
your left foot up (seo Plcte $0) ax) throw your man head over 
heels until he strikes the ground. 
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Pane $9 


Keeping your hold around his throat with your left forearm, 
strengthen your gtip by clutching your own left wrist with your 
right hand, 


lacteasing prossuze on this hold would strangle the man, 


Over- 
Powering an 
Altacker who 
Gets You 
Down and 
Aittempts to 
Strangle You 


LESSON 27 


Phere SI 


In a rough ond tumblo bout it is not unusual to find yourselt 
flot on the ground with the essailant on top, 
to strangle you. 


He incy even try 


Tighily clasp your tight hand around his right wrist and place 
the palm of your let) hand at his elbow joint. 
in Plate 51. 


Details are shown 


Then turn your whole body over quickly to your sight. This 
will foree the culprit over on his stomach. Keep your grip on his 
am with your hands. Jump up quickly and place your leit 
knee on his upper arm. bending his forearm around toward you. 
This is made clear in Plote 52. 
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Forcing his forearm straight to your front will make him cive 
up—or will dislocate his shoulder, 


Tinte 3 


Holding 
Down a Very 
Strong Man 
By Nerve 
Pressure 


LESSON 28 


Plate 52 


Suppose you find yourself on the ground battling with a very 
powerlu] man, 


Get on top of him as explained in Lesson 27.01 in any other 
way-—place the heel of your left hand under bis chin and turn 
his head away from you. 


At the same time ploce the thumb of your right hand on the 
nerve center that is situated close up under the Lebe of his leit 
ear. Plate $3 shows the position, 


Prossing downwetd towerd the ground with your thumb will 
cause your csscilant very severe pain. Continued force will 
result in wnconsciousness. 
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Plate 34 
LESSON 29 


The 100°, Effective Leg Strangulation 
Hold for Use On Powerful Men 


Ii may happen that in your encounter with an assailant you 
ere unchle to get on top of him as directed in the previous two 
lesnons. In such @ case simply keep him from gatting a hold 
on you, Continue rolling about on the ground. 


Then wotk around to a position where you can get his neck 
close up in the fork of your legs, When you have done this 
your enemy is ce good as ceplured already. 


Cross your feet and straighten your legs out rigidly, Thin 
will secure him in a very powerlul leg strangulation hold some- 
times called the Neck Scissors hold. See Plate 54 for details 
of position. 


In practicing this hold with @ friend be oxtremely careful. 
Watch hix face. If it grows red you have stopped his breathing 
—so lel up on the pressure instantly. 


Pate 35 


LESSON 30 


Vise-Like Ground Leg Hold 


This is another excellent method of holding on assailant 
down on the ground during a reugh and tumble, 
You work around {fo get in posillan, avoiding any grip he might 
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get on you, Keep moving. 

Then encircle your lel! aim over ond under his left leg. At 
the same time with your sight hand seize his leit leg hall way 
between the knee and foot. Finally grip your sight wrist with 
your left hand, 

Bring up your right foot and place it on the pit'o! his stomoch, 
You then heave an extremely powertul leg hold on your man, 

U he resists wedge his leg tightly under your armpit and Jean 
backward. The whele weight of your beady will rest on his foot, 
At the same time you can deliver a blow with your foot ta his 
stomach or groin, 

This will finish him in double-quick time, 


Vi does not matter much whether you start fo work on his left 
or his right leg, Do whatever seems easier for you. But practice 
only one £0 you will become expert and will not find yoursell 
hesitating when ectually using this hold in battle, 


How to Throw 


Any Man with 
Ain Easy Hand 
Twist 
2 lint) 
yt 
i 
LESSON 91 


Piate Se 


Even a girl without much strength can throw the strongest 
man to the ground by using thin grip. And wiih a lithe added 
anop she could break his wrist il necessary. 


As the assailant faces and threatens you grasp his right hand 
with your Jeft hand, Your fingers in the palm of his hand and 
your thumb at the back of his hand. 


Lift his hand upward toward yoursell and come up with your 
right hand, placing your fingers cind thumb i the same position 
as your left hand on the other side of his right hand. 


This brings the fingers of both your bends in the polm of his 
hend and your two thumbs on the back side of his hand, one 
inch below the knuckles each side of the middle finger. These 
two spots are nerve-coniem, as you hove aleody leamed. See 
Plate 7 to refresh your meniory, 
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Piote 5? 


Then quickly straighten out his erm and twist his hand down- 
werd and outward toward the ground. IJustrated in Plate 56, 

He connot help himself and will fall to the ground. The 
moment he hits the ground ploce your sight foot close up under 
his crmpit. This prevents him fiom twisting. At the same time 
heep his arm up straight and force your thumbs downward lowerd 
your fingers. as if you were folding a sheet of paper, Twist 
his whole arm outward. 


Continued pressure will cause the biggest wrist to break. 
Final. position illustrated in Plate 57, 


How a Girl 
Can Capture 
A Purse- 
Snatcher 


LESSON 32 


Dhete £2 


You are walking along the street and a men molests you by 
seizing your wrist, snatching your bag, or clutching your shoulder. 

Say your assailant is on your sight side os shown in Plate 58. 

Instantly spin right chout. Now iacing the opposite direction 
catch your asseilant cround the waist with your left hand cand 
place your left foot behind him os shown in Plate $9, 
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Continuing your movement, bend downward quickly to your 
right, This will send your men sprawling te the ground. Shown 


in Plate 60, Winning by 


Thie buttock throw will take him entirely by surprize. And - . 
he will hit the ground with such force he Is not Hkely to get up Winding 
tight eway- 
At this point, while he is down, you may il you wish opply 
ore of the holds taught in previcus lessons, 
LESSON 33 


Pate 01 


This hold starts with you In @ very disadvantageous position 
—the assailant has both his hands at your neck. 


Instently clasp your right hand around your attacker's right 
wrist, The palm of your Jef hand goes under his elbow joint, 
By this time you should be very fomiliar with this operation, 
Hiastrated in Plate 61. 


Quickly tum righ! ebout, At the some time beor upward 
with your left hond under his elbow and wind your assailont's 
erm close in and around your waist as shown Jn Plote 62. 


Then quickly jump straight forward to yaur left front and sit 
down on the grevnd. This,movement will throw your csscilent 
dowa on hix face with your back resting on his back. The entire 
weight of your body is resting against him. See Plate 63. 


Keep his arm bent round end close in to your body, with your 
left hand at his elbow. Force his knuckles downward toward 


When you slop behind the man (Plate $9} be sure you let 
balance help you. Get far enough behind him to make him lose 
his balance—and to enable you to swing him without much 
etfort, balence doing the work, 


Piste 62 
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Phote 63 


his elbow—and at the some time force his forearm upward then 
over to your left, keeping the forearm straight up. 


The final result on your assailant is a broken wrist, a dis- 
located shoulder, and porhaps a few missing teeth because of 
the woy his face hit the ground. 


“"Ketsu”’— 
Restoring 
Consciousness 
To an 
Unconscious 
Person 


LESSON 34 


Prote e4 


Raise the unconscious subject to a silting position, stand 
behind him and support him with one of your knees. Then 
place your thumbs at the pectoral arch. You will locate it by 
feeling for the two hollows at the shoulders close to each side 
of the neck. For position see Plate 64. 


With your thumbs placed let your fingers rest firmly on the 
chest. Pressure is then given with both fingers and thumbs 
with upward and downward movements. Move fingers upward 
on the chest and press the thumbs downward on the pectoral arch. 


Fingers must not slide over the akin. Rather, they should 
move the skin and flesh up and down with them, 


It is said the effect of this preasure tends to stimulate the 
nerves of the heart and alse cause the diaphragm (in chest) to 
expond and contract which helps to start the subject to inhale 
and exhale, 


While this pressure is being applied to the chest with the 
fingers a shorp blow should ba delivered with your knee on 
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about the seventh dorsal Vertebra, This would be very nearly 
the middle of the backbone, slightly higher. See Plate 65, 


This, it is said, tends to stimulate the Pnoumogastic nerve 
and assists in causing the diaphragm to expand and contract, 


The inhalation and exhclation thus brought about in some 


way helps the heart along. Also, # aids the circulation of the 
blood, 


Another point on tho backbono where a blow might be landed 
is tho vertebrae third from the bottom of the spine. 


If you know the unconscious person's name It in well to call 
to him as woak movements begin. This will help some in got- 
ting his mind working again, 


Piote 6 


In cases of people bing rescued from drowning the American 
Red Cross method of amificial resuscitation in most olfective. 


Tho patient is laid prone on his atomach, face to one side and 
mouth open. Then an effort is made to get him to breathe. 


In nearly every case the patient needs oxygen (either from 
the air or from @ tank) in his lungs. He definitely does not need 
water taken ou! of him as i practically never enters. 


Continued next issue 
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SUPER 
Ju Jitsu 


Copyright 1942 


The 
Escape-Proof 
"Come Along” \/ AP VOR 
Hold f *! AW i} 
y Rt i} ” 
| | 
| ted 
it 
VI 
LESSON 35 


Free 67 


You will find this clampike hold most elfective In taking 
violent culprits {o a police station or other place of safe keeping. 
It is invaluable knowledge for police officers, 

Standing beside your mon grasp his right wrist with your 
tight hend and lift his arm straigh! out in front in a hosizontal 
position, In doing this encircle your lef arm ove: and under 
hit upper arm and clasp your own right forearm with your left 


hand. Shown in Plate 67. 
Should your man become violent wedge his upper arm 


fightly under your left armpit and hear downward with your 
tight hand at his wrist, Moke sure the palm of his hand is up. 
This continued pressure will breck his azm. 


Piste 6 
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Now lo come into a very painful wrist lock from the arm 
hold allow his arm to bend a! the elbow joint that rests on your 
cheat. Then with the palm of his hand downward and with the 
Polm of your tight hand over the kiruckles of his right hand let 
your lett hand grip hold of your tight upper arm as shown jn 
Plate 68, 


To make him submit—or end with a broken wrist—force the 
knuckles of his hand inwerd toward your chest. (Don't forget 
to he gentle In practice.) 


Following these two holds you may want to throw the man 
because of hie becoming too violent. It's cosy. 


Hold your grip jast os you have it then quickly turn inwerd 
and left about, facing the opposite dizection, At the same time 


Pilate £9 


litt his and your own anns upward and place your right foot 
behind his right feot. This is mede plain in Plate 69. 


Force your man backward with this dislocation ofthe-shoulder 
throw. He will automatically fall backward over your foot, 
sprawling on his back. 


Te complete the dislocation arm hold, the moment he hits 
the ground (you are stil) holding him! place your right knee on 
his shoulder and straighten his ann out to three-quarters length 
0s shown in Plate 70. 


Lift upward with your left forearm and round to your left with 
your sight hand at his wrist. He will give up or he will end with 
@ dislocated shoulder. 
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Piate 79 


You have him helpless on the ground now and may want to 
slip hand culls (bracelets) on him, 


Place your right knee on his upper arm and allow his forearm 
to come straight so that his arm representa the letter L, Put your 
right hand over the knuckles of his hand as shown in Plate 71. 


Tell your man to bring his left arm ever so you can handcuff 
both his wrists together. HM he refuses—as he probably will— 
just bear downwerd with your right hand en the knuckles of 
his hand. 


your point. 


ht won'l tcke much pressure to moke the mean see 


As it takes 20 little prozsure to break « wrist don't be too en- 
thusicstic with your friends in practice. 


Fiate 7 


The fivein-one combination just outlined iz pethaps the most 
elective Ju Jitsu hold ever developed. One alter another you 
have 5 powerful positions—ony one of which is perhaps strong 
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enough to cerry out your intention. I your assailant knew you 
hed 5 such rabbits to pull out of the hat he certainly would 
avoid tongling with You, 


Disarming 
The Hold-up 
Man 


LESSON 36 


Phave 72 


The criminal may have a gun, knife or chib. But here is a 
quick and effective way to disarm him end avoid injury to your- 
self, 


Seize the wrist of the hand holding the weapon. This is 
usugily the right. Seize it with your right hand, and lift his arm 
upward ond siraight out in front, 


At the same time place your shoulder close up under his arm 
and place your loft hand on your hip. This last move prevents 
the man from coming forward. 


Stand erect and make yourself as tall as possible. Then 
quickly pull downward violently with your hand at his wrist 
as shown in Plate 72. 


This movement will not only disarm the assailant but if you 
use a little extra force his arm will break. 


Flying 
Tackle with 
Double 

Leg Loclt 


LESSON 37 


Piote 7 
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This is a good example of how you must? act instantly, seconds 
before your assailant even knows you cre thinking about sesist- 
ing. 


In this instance dive at his feet and seize both his ankles with 
your hands. This is easy provided you do |t without first glanc- 
ing to the ground and giving yoursel! away. 


On your way down to his feet butt him in the soler plexus 
with your head. Yank his feet forward and send him sprawling 
on his back. 


As he is falling you bounce up and place both his ankles un- 
der your armpits. Lilt him up and down eo that the weight of 
his body rests on his head as in the illustration, Plate 72. 


This position brings the outlaw’s weigh! on a pivot, making 
it easy to twist him over on to his stomach. 


Sull keeping his ankles under your armpits turn left about 
by twisting your man over on his stomach. 
over step over his body with your right leg. 


As he §s turning 


As soon ae the turn is completed sit down on his buttocks 
and lean backward toward his head, allowing the weight of your 
body (0 res! on his feet as shown in Plate 74. 


This will cause infense pain which will seem to run up his 
spinal column. 


You may, if it is desirable, apply this hold to one leg instead 
of two, Resulis will be about the same, except that you will 
have c tree Jeg lo watch, 


LESSON 38 


Escape is impossible with this method of throwing an assail- 
and and holding him by thie powerful atm hold. 


Facing the man who attacks you seize his belt elbow joint 
with your tight hand and throw his jorearm wp and undor your 
tight armpit. 


Al the same time bring your sight hand up ander his upper 
am ond grasp his clothing—cout lapels give a good grip—with 
your right hand. Jeb him under the chin with the heel of your 
left hand as illustrated in Plate 75. 


Then place your left leg behind his left leg and force him 
down on his right side, still holdng on te him, of course, This 
brings him down in front of you on his side end cloze to your feet. 
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Quick Arm 
Hold and 
Throw 


Tigte 75 


From this position step over his body with both feet so that 
his arms come up between your legs. Then sit down on his left 


side and allow your lefi hand to grip his upper arm and come 
into the arm hold as shown in Plate 76, 
Sit upright, lean back and your man will lose all his fight. 


The Devil's 
Handshake 
Or How to Aict 
On Friendly 
Terms with 
fin Enemy 


LESSON 39 
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Shake hands in the usual woy (Plate 77), Bul instead of 
letting go of his hend turn quickly right about. In so doing 
biing his upper arm to rest om your left shoulder. And strength- 
en your grip by seizing his arm at the elbow joint with your left 
hend. 


Bond your legs at the knees aud come into position as shown 
in Plate 78. 


You cen send your man flying over your heod this way. 
Straighten your legs with a jerk and pull downward toward the 
ground with his arm, Bend the trunk of your body downward 
in @ horizental position. 


If done with determinction you will not only send the thug 
hurtling over your head and on the ground but in addition his 
arm will be Broken and unfit for further fight. 


It is not necessary that you throw the man over your hoad 
in this series of movements. You can disable him, breaking 
his arm, by merely pulling down on his aim while you cre 
standing up tall as possibte. 


Special 
Superior 
Leg Lock 
No. 1 


LESSON 40 


Plow 29 
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Make an instant flying dive, one hand to the ankle the other 
to the solar plexus. As your man is falling backward stand up, 
got his Jeft leg up under your sight armpit. 

Allow your right forearm to go under his leg and your Jelt 
hand on the shin. Then seize your own lef! wrist with your 
right hand as shown In the position Illustrated in Plate 79. 

At the same time lil! the man up on his head, which acts as 
a pivot, and turn left about. 

As the man is turning over you will lustinctively step over 
his body with your right foot, bringing you standing astride him, 

Te cause submission stand erect and Jean backward. At the 
same time, without moving your feet, twist the trunk of your 
body around to the right. Your tight foot on the back of his 
neck. See Plate 79. 


This will dislocate his knee cap. 


Special 
Superior 
Leg Lock 
No. 2 


LESSON 41 


Phate #2 


As this formidable hold is twice as painful as that fought in 
lesson 40 you should have a Intend apply if on you belore you 
start using it seriously. 


This log lock and knee dislocation is a 2in-1 combination 
attack, 


You throw the man with the flying dive already tcught— 
twist him over on his stomach—wedge his left leg tightly under 
your right armpit by the method Mustrated in Plate 80. 


Then stand erect and lean backward so the weight of your 
body resis on his foot. 


Without moving your feet, twist the trunk of your body to the 
right, The result is a painful dislocation ol your axsailant’s knee. 


That man in great whe ricee to the cmenpencica of the occasion, and 
becomes wauster of the sitwation.—Down Pett 


Tt ts o great art to be superior to others without letting them know it, 
<i. We Shaw i" pa Rana = 


Man thinks, and af once becomes the master of the beings that do not 
think —Buffon 
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Getting fe one side of your man, throw up your right leg with 
@ spring. Bring it up to a point along his whist, At the same 


The Super time bring your leit leg up behind your aseailant’s legs just chove 
the back part of the knee. See Plate 82. 

Powerful 

Arm Hold With these combined movements twist the whole of your 
body tight. Your man will quickly be thrown on his back, 

Come up Into c sitting position withou! hesitation and secure 

his left leg up under your armpit, At the same time place your 
tight hand below his knee and place your lell forearm under his 
leg, Grip your own right forearm with your left hand. 

LESSON 42 

Pete #1 


Nol only is the grip illustrated in Plate 81 extremely powerlul 
it has the added edvantage of being eusy to apply egainst many 
positions from which you may be attacked, 


You may use moderate force on this hold and make it just 
painful enough for your asasilant to make him give up. Or you 
may use more force, if he becomes violent, and break his wrist 


Pier 8 


and dislocate his shoulder. Now you wedge his leg tightly under your armpit and lean 
af , backwerd so the weight of your botly zests on his left foot, This 

You start your defense from the position of your being allack- fo illustrated cleasly in Plate 83, 

od with a deadly weapon—or with hands at your throat to 

strangle you. Your sight foot is resting on his stomach or solar plexus where 

@ blaw may be given with your foot. 

Be sure your loft log is well bent as illustrated. This gives ‘ . . 

you more leverage and multiplies your strength. In learming this series of movements you might find |t more 
The routine siep by step procedure is familiar to you now as convenient at the beginning fo get your legs in scissor position 

it has been outlined in several previous lessons. without the jump, Then after you get the general idea well in 


mind you can attempt the scissor [lying rather than just standing. 


Flying 
Scissors 
Double Leg 
Throw 


LESSON 43 


LESSON 44 


Pate #2 


Cutlaw's Crucifixion 
Double leq Nelson and double arm Nelson would be the 
wresiling term for this escape-proof hold. Wrestlers sometime 
ute the double ley Nelson but not the double ann lock, 


When you want to gal the cssailent down very quickly use 
this methed. [i is really a wrestling atteck used in Americon 
wrestling regularly. Except that the wrestlers do not apply the 
leg lock to be explained. You will use this Crucifixion hold afier you have been ottack- 
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ed ond find yourself rolling around the ground in battle with 
the culprit. 


The aesailent must be worked into a position flat on his 
stomach or tho hold may be started with the assailant on his 
hends and knees. You will get him in this position when you 
give him hell a second {ree so he con start to get up, 


Az he kneels—down on ell foure—gel close to him on his 
left side and place your left foot between his hands. Then bend 
over his back seize hia right wrist with both your hands and 
pull him over on to his back. While doing this you turn com- 
plotely on your left side ond lie down, 

Bring up your right leg ond place it at the back of his neck 
and lock his lelt arm ogain with your right foot. (Yeu lock it 
the first time as you go over backward.) Then form & double 
lock about which you have already learned 


Study the positions ilustated in Plate 84. This shows how 
you next lock his right arm under your left armpit. 


Try it in practice a few times. You'll be surprized how 


smoothly one step follows another! 

To make the outlaw quit simply lean backwerd, allow your 
entire weight to rest on his arms—and at the some time stiffen 
your legs. 

The pain is terrible. He will not be able to bear up, If he 


does resist, though, just 4 little bil more pressure on your part 
will break his orm, 


Nove #$ 


LESSON 45 


Combination Leg-Airm Ground Lock 


Ono of the chief advantages of this type of held ix the speed 
ond ease with which you can apply tt while both you and your 
atlocker are fighting on the ground. 


You can start this hold from the worst possible posilion you 
might find yourself in—flat on your hack, Turn quickly to your 
left and sit down, upright, with your back against his left side 
and as near his head as possible. 


Secure his left arm and bring it over the upper part of your 
jeg. Keep his ann out straight. Then bend your left leg inward 
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and bring up your left foot sp that it will rest on your ansailant's 
lett wrist. 

At the same time allow your lelt forearm to rest across his 
throat, At ihe Adams Apple as illustrated in Plate 85, 


The fined step is for you to exuse your left knee or leg to 
bear down toward the ground and put your entire weight on the 
forearm across his throat, 


He will not be able to ery out but his kicking end squirming 
will quickly tell you he hes kad enough, 


LESSON 46 


Slip-Proof, Powerful Arm Lock 


You can do sec! damage to an assallent using this hold, 
Juat moderate pressure will snap his arm ot the elbow—just ax 
eany as breaking the stem of a wine glass, 


This hold is a good one to use if you have fallen after missing 
some standing grip. Take your man with you and start working 
on him while both of you are down. 


Turn the man on his back. throw your logs over his body; 
your right leg across his throat ond your left leg across his chest. 
Then secure his left forearm close wp under your right azmpit. 


At the same time encircle your right forearm over then under 
his arm so that your forearm is under his elbow joint. Your 
left hand will be gripping his upper arm end your right hand 
gripping your own loft ann, 


You cen finish your job quick by wedging his arm tightly 
under your armpit and leaning back so thet the entire weight 
of your body rests on his arm, In doing this, bridge your own 
body off the ground, 


The position in Plote BG shows the assailant more on his right 
side qs he lays on the ground. This is metely so the arm lock 
shows up more clearly. In practice follow the inatructions more 
closely than you follow the picture. (This lesson only. Jn all 
other lessons you follow the illustration ¢ven more than you 
follow the text.) 
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Defending 
Yourself 
Against 
Flying Fists 


LESSON 47 


Piete #7 
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The moin thought behind this defense is to keep from gotting 
knocked out. After you get sigh! up to the bully, regardless of 
his size, you catt use any one cf a dozen sure holds to stop him 
cold, 

In fact, the only way @ fighter can over defect a good Ju Jitsu 
man is by landing a knockout punch before a hold is started 
on him. After that he knows, as you well know, that his goose 
is cooked. 

Get your hends up to your foce as illustrated in Plate 87. 
Punches that hit your hands a sliding blow will not do you any 
serious damage. But get in there quick and start to tie him up 
quick before he can land more than one blow. 

Don't Jet him get behind you, 

One of tho best things to do first is go at him with a flying 
dive, But you know many good ways to start, 

The cbject of placing your forearms and hands in front of you 
as pictured is to protect the jaw and the solar plexus especially. 


An ounce of courage will go farther with women than @ pound of 
timidity —Haizac 


Modern Mechanix February 1934 


New Rifle Shoots Beam of Light 


BULB BATTERIES 


LENS 


4. 


TARGET 
LIGHT BEAM 
ar 


4 ' 
GUL’ EVE 
——— dy SIGNAL 


“Shadoliw”’ gun, invaluable for ttget practice, shoots a 
beam of light, An electric eye behind hole im bull’s eye 


of target opertes signal when hit by Hight beam ef youn. 
AN INVENTION of consideralile interest 
fk to rifle enliusiasts is the “Shadolite” 
sun. Without ammunition of any kine, this 


new gun registers bull's-eyes and misses 
just as does an ordinary rifle. 


A powerful Mashlight mounted inside a 
hive pause sholson Hashes a beso: of light 
al the target for any set interval of time 
ranging from zere lo 30 seeonds, A phote- 
electric eell mounted behind a hole in the 
center of the target causes a relay lo oper- 
ate when the rifle is correctly aimed, there- 
by lighting a sigual lamp. ‘The aim of the 
fotoniaty be eorrecled within the time 
eusth of the bullet bean 


Popular Mechanics 
July 1955 


Compact Kit Plates Metal 


‘Two miniature batteries contained in a 
metal case provide the electricity for a 
compact, economical, electroplating set, At- 
tached to the battery case is an anode 
which is placed in the clectroplating solu- 
tion. Another wire leads from the battery 
ease to a crocodile clip and a hooked cop- 
per wire for holding rings and other amall 
objects in the solution. The instrument 
epoilies 2 silver, copper, gold, rhodium or 
chromelike finish, 
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SUPER 
Ju Jitsu 


Copyright 1942 


Ju Jitsu vs. 
Boxing 
LESSON 48 

Plate af 


This lesson covers the subject of "The Mixed Bout.” 


It was not mentioned in lesson 47 but you should keep your 
fingers slightly apart when you place them over your face for 
protection. Firs, your hand will cover more surface and second 
you will be able to see what's going on. See Plate 88, 


As soon as you ore in close quarters, quickly drop down on 
your right knee and deliver a blow to the Solar plexus with tho 
heel of your left hand—and at the same time grosp the ankle 
ho has farthest advanced with your right hand, Pull upward 
with your right and push backward with your left hand. 


He will be thrown off balance as illustrated in Plate 89. 


As he is going down backward you stand up. place your left 
hand on the toe of his foot and twist his foot over to your left. 
This will turn your men over on his stomach. 


Knee] down bohind him ot once and rest on your right knee— 
and lock your left leg in the back of his knee joint on his left leg. 
His loft foot will come up inte the middle of your stomach, 


To make him quit—lean forward toward his head so that the 
whole weight of your body rests on his foct, This is made clear 
in Plate 90. 

Don't stop trying! Remember, i? ix texunlly the last key you try that 
turne the flock. 

The proovece that lead to the heights are not made between nine and fire. 
They ore burned in by midnight oil —Owen D. Young 


All with to possess knowledge, bit few, comparatively speaking, are 
willing te pay the price—Juvenal 
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Tiote 


Here is another good way to bring the boxer down end start 
him on the road to his defeat, 


[HE POOR MAN'S JAMES BOND Vol. 5 
Get in close to your man with your loft foot advanced ond 
sur body inside the boxers left lead, 


Like a flash and using your left foot as a pivot, turn loft about 
id bring your sight arm around the boxer's neck over his left 
oulder, Atthe same time grasp your own right wrist with your 


Plone 62 


Plate 83 


{i hand and keep turning lelt as for as possible so thet your 
fi side is close in against the hoxer’s stomach os shown in 
ate 91, 


Keep holding your own wrist and kneel down on your out- 
de knoo {in thia cose your right knee.) With « good tight grip 
ound the boxer's neck, twist your whole body to the left with 
snap, See Plate 92, 


This will force your man over your back and on his own back. 
oping your grip just as it is force your ches! or full weight 
his body on his chin, Apply the strangle hold and leg arm 
ck os shown in the illustration. 


lf-confidence ia the firat requisite to great undertakings —Johnzon 


he care to ort whot you like or you will be forced to like what you get. 
George Bernard Shaw 
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A Powerful 
Walking Hold 
From Which 
A Criminal 
Cannot Brealk 
Away 


LESSON 49 


Piste Pe 


There are cases where you may have your assailant locked 
up tight while both of you are laying on the ground—but if no 
one is around to help you whet should you do then? 

Here is one answer, Get the following hold on him and march 
him off to a police slation or some other place where you can 
get help, if necessary. 

Standing abreas! of your man on his left side grip his left arm 
at the elbow with your right hand and throw his forearm upward 
behind your beck. 


As his arm is coming up seize his wrist with your left hand. 
At the same time allow your right hand {o go under his arm 
and through and over to his right coat lapel, 

Then close your hand tightly on his coat Inpel with your 
knuckles inward. This movement! brings: you with both your 
arms crossed. (Plate $4) Your arm is outside his. 


Force him away from you by stending erect, Push him away 


Piate a5 


to your arm's length. He cannot now strike you with his 
right hand. See Plate 95. eae sia 
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If he gots rough and needs a lesson, keep holding him, tur 
tight about and place your left foot behind his left foot, Throw 
him gs explained in lesson 15 and illustrated in Plate 31, 


You might have eceasion to hold and walk a man who is 
drunk. This will make some kind of support necessary. 

A helper can get to the other side of your man ond get a grip 
on him similar to yours, You will then be holding the man up 
and walking him ot the some time, 

It he is violent—or if he is absolutely unable to walk, another 
helper (now 3 of you) can get behind the man, grasp both his 
ankles and pick him entirely off the ground, This third helper 
can keep away {rom the drunken man’s feet by walking between 
his legs as the mon is being carried face downward, {let out. 


Your Sure 
Defense 
Against a Full 
Nelson Hold 


A 


| 


LESSON 50 


Plote 8 


There cre times when you meet up with on assailant who 
knows a hold or two that he springs on you while you are un 
aware, 


Still a common trick is for two robbers to work together, mak- 
ing their work less hazardous, they feel. One sneaks up behind 
you and tips your hat forward over your eyes. 


You naturally bring both arms up fo adjust your hat—and 
one robber applies a full Nelson as shown in Plate 96. The con- 
jedercte can then appear on the scene and rifle your pockets, 


Get the man in front first, Bring up your knee or foot with 
force and deliver ¢ good blow to the assailant’s scrotum. That 
will count him out in double-quick time. 


Then bend your trunk forward and downward into a horizon- 
tal position. Make a complete left turn and step backward with 
your left foot, 
fout. 


Now seize his two legs at the kneo with both your hands and 
lilt your man wp off his feet, As you do this your leg will auto- 
matically bend ct the knee, on which his body will rest for a 
moment. (Plate 97) 


Place your left foot behind your assailant’s right 


Then throw your man with force away from you around behind 
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Piet $7 
your beck. This will be toward your right foot. But don’t move 
your feet at all. 


You will now find yourself masier of the siluction and, if 
necessary, you can break his wrist as explained in lesson 7 and 
illustrated in Plate 10, 


Speedy 
Combined 
Arm and Leg 
Throw 


LESSON SI 


Pie te 


Sometimes this is called the “Buttock Throw" ond “Arm Hold 
and Leg Stranguiation.” Whatever you call it, here is a quick 
sure Way to stop Gn assailant who attacks you from the front. 


Grasp his upper arms, step behind him with your left foot 
coming into o position of balance and give him a good buttock 
throw. See Plate 99, 


Swing your trunk downward to your right front and at the 
some time pull upward with your sight hand so ax to get his 
head clear of the ground. 


This movement makes it possible for you to hook the hack 
(pack of knee joint) of your right leg around his neck. 
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Continue by keeping your righ! leg bent at the knee and sit- 
ting down on your own right heel, Then extend your right leg 


Plow 3 


out full length with the elbow joint of his left arm resting on it, 


Sit backward to allow your weight to come across his throat 
and beer downward with your left hand at the wrist, as shown 
in Plate 99, 


How to 
Stand Your 
Attacker 

On His Head 


LESSON §2 


Flote 00 


It is desirable, sometimes, to repay a tough roughneck with 
@ bit of your own educated muscle. 


You throw your man into position but you do not use the 
Arm Hold and Leg Strangulation teught in lesson $1. 


Use the regular balance throw (which you clready know) 
illustrated in Plate 100. As he is falling to the ground eliow your 
arms to relax slightly so that your asscilant’s legn will go 
through your arms as he travels head downward. 


The same moment he strikes tue ground, place your right foot 
on his chin and secure his legs as shown in the position illus- 
trated in Plate 101. 


This is rea)ly comical because it brings the tough guy straight 
up and down, sianding on his head, 
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Pinte 101 


He will give up when you raise him and drop his head few 
inches 2 or J times. Ro sure you leave your loot on his chin to 
keep him trom bending up forward! 


Picte 102 


LESSON 53 


Pinning Your Assailant to The Ground 


Very powerful and effective, this arm hold is used when you 
want to secure your enemy during a tough ond tumble on the 
ground, 


Gresp his right wrist with your right hand ond gresp his 
forearm with your lelt hand. Then get your own forearm more 
or less under his elbow. Keep his arm bent at three quarters 
arm's length as in Plate 102, 


With your right hand ct his wrist bear away toward your feet 
—and bear upward with your Jeft forecrm under his elbow joint. 


Increasing the pressure even slightly will dislocate his shoul- 
der. 
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LESSON S4 


How to Throw An Assailant 9 to 10 Feet 


Commonly called “The Stomach Throw" this is used when 
your man makes a rushing atlack at you. 


Seize your assailant by his upper arms or coat lepels, Then 
bring your right foot to the pit of his stomach. The knee will 
be bent slightly and your foot will be against his stomach. 


Continue the movement by first going beckwerd and down 
on the ground in a sitting position, Then continue going back- 
ward and see how far you can throw your asscilent over your 
head, After he has ridden your right fool over your head give 
your last good push and release your grip. 


You can throw him 10 feet or more with @ good start! 


If you keep your grip on his upper arms or coat lapels after 
he has gone over your head you can yourself go head over heels 
and come over sitting astride your assailant, 


You will then be jn position to apply any one of the holds or 
locks you already know for this kind of situation, 


LESSON 55 


What to Do When You are Held 
by Both Wrists 


Should you be seized by both your wrists instantly clench both 
fists. 


Then make ¢ circular movement with them by twisting them 
outward, inward, then upward toward your own face. 


This simple movement will break the grip of the strongest 
man. The seeret js that you are actualy using the Jull strength 
of your Iwo arms against only his two thumbs, 


After breaking his grip you may use any one of several good 
holds, perhaps the best being one of the elfective arm helds 
taught you in earlier lessons of this course. 


LESSON Sé 


Your Head in Chancery-— 
How to Break Out 


hh usuclly means much punishment if your attacker gels your 
head under his left armpit ond gets his sight set to smash your 
face in. 


But # you eet quick you can avoid even the firs! blow by 
plocing your left hand with fingers extended and spreed over 
your face. 


At the same time ploce your sight foot behind your assailant's 
lett foot. Extend the fingers of your right hand and bring your 
hand up sharply from behind and over his shoulder and then 
under the cartilage of his nose with a brisk chopping movement 
upward and with force, 
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Then instantly kick his left foot from under him with your 
tight foot. He will go sprawling on his back. 


This fs one sure way and easy way of gelling out of a held 
that might bring you a terrible beating. 


LESSON $7 


How to Handle a Running Attack, 
Armed or Unarmed 


When you ere about to be atiacked by an asscilant suddenly 
rushing ot you like @ bull coming oul of his gate—you will have 
to know what to do—and you will have to do it without hesita- 
tion. 

Avoid being knocked over. Wait until he is about three feet 
awey from you then throw yoursell, forward and downward. 
full length in front of his feel, This movement on your port will 
upset his balance making him go over your back and flat on 
his face, 

Get up behind him quickly and place his left leg over into 
the hock (back of knee joint) of his right leg, Then raise his 
tight foot and lift his leg forward toward his buttock and lock 
his left leg with it. 


To meke him quit—bear downward with the hee) of your 
right hand on his toea toward his bullock. 


LESSON 58 


How to Catch Ji Strangler 


If you are being strangled with « rope, handkerchief or ony- 
thing similar the first thing to do, of course, is to ease the pres- 
sure on your throat. 

Place the palms of both hands (fingers extended) under your 


asscilant’s elbows and force his elbows upward and inward. 
This will allow you to breathe by relaxing his hold. 


Then quickly step off to your right and place your left foot 
behind your cssailant’s left foot—and place your buttock behind 
his butlock. Come into a position of balance (see lesson 1) and 
give your assailant ¢ good buttock throw to the ground. 


Without « moment's delay follow him and apply any power- 
ful hold or lock you prefer. 
LESSON 59 


Handling a Strangler Who Attacks 
You From Behind 


While on assailant hos a grip on your throat from behind 
biting up your thumbs and force then up between your neck 
and his little fingers, 


Then grip his little lingers securely, This will be easy be- 
cause a mon has but very little strength in his smallest fingers 


Quickly straighten your arms out in line with your shoulders, 
This will break his grip—and his little fingers ox well if you apply 
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some force backward. 


As soon as you have broken his grip release your hold of his 
left little finger and pull his right arm over your right shoulder. 
This should be close up under his armpit. Then quickly bend 
both your knees. 


Having gripped his right wrist with your left hend now. and 
his right upper crm with your right hand, you are in a position 
to throw him over your head. 


Here's how to throw him best: Straighten your legs and bring 
the trunk of your body quickly forward and downward toward 


the ground. At the same time give ¢ good downward pull on 
your assailant’s arm. 


These combined movements will send your man flying over 
your head quite @ good way, 


LESSON 60 


The Famous Double-Duty 
Powerful Leg Lock 


Even the strongest man can be held down fairly easy by 
using the double leg lock om him. This is a ground held where 
you find yourself on the ground with your assgilant, 


It both of you are still up throw your man down by using 
the flying dive (Lesson 22). 


Then, like a flash, twist your man over {ict on his stomach. 
Place his leit leg to rest into the hock of his right leg. 


Come up with his right leg and force the foot forward and 
downward toward his buttock. This will lock his loot between 
both parts {upper and lower) of his right leg. 


He will call it quits when you bear downward with tho heel 
of your right hand on the toes of his right foot toward his buttock. 


LESSON 61 
Favorite Ju Jitsu Tricks 


After you have mastered cll the lessons in this course you will 
find yourself liking severc) of the holds better than the othe:s. 
This is as it should be. 


If 70 of 80 diferent possibilities come to mind at the instant 
you must act il is clmost as bad cs knowing no grips at ail. 


Muster a few holds, know them 100%, and you will be able 
to act, when necessary, wilhout running home for your lessons 
first, 


Here ate a few of the Ju Jitsu holds you have learned thet 
are easy and quick—and they are holds that will fit many dilfer- 
ent siluations, 


A Surefire Knockout Blow Lesson 5 
Heed Over Heels and He's Out Lessen 26 
Speedy Combined Arm and Leg Throw Lesson $1 
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Super Flying Dive Attack Lesson 22 
Discrming the Hold-up Man Lesson 36 
Outlaw's Crucifixion Lesson 44 


You may heve cthers in mind as being extremely effective, 
It makes no difference which you like best, For your own sake, 
though, please be sure, in any case, that you select about half 
@ doren cad learn them periectly. 


LESSON 62 


How te Develop Your Arms and 
Improve Your Hand Grips 


While sheer muscle is not essential in Ju Jitsu you should 
keep your fingers, wrists, elbows, shouldera—your whole am 
and hand, in fact—supple and In lip top tim. 

Your reaction-time should be quick, and without necessarily 
adding more muscle, your present muscular equipment must 
be in tingling sound condition. 

Here is a shes yot offective exercise designed te improve 
your grip: 

With your upper ans and elbows close to your body make 
circular movements with the rest of your arm, from the elbow 
down. Keep your fingers straight out, but not stiff, end your 
thumb rather loose in the palm of your hand. 

Make your circular movements outward, both forearms at 
once until your wrists ore tired. Then reverse the circle doing 
itinwerd, About 5 minutes in each direction should make your 
arms start to ache which means the muscles and joints have 
had a good work-out. 

Before the fixet day of this exercise tcke a mecaurement of 
your wrist and forearm. Then as your deily practice continues 
welch the improvement. You'll bo surpzised! 

Here is another exercise: this ono should develop the bicep 
muscles in your upper arma, 

Stert by standing erect with arms sircight down full length 
al your sides, Extend fingers and thumbs, also, 

Now keeping your elbows tightly to your side raine your 
left and right forearms alternalely. As you do this movement 
clench and relax your fists to exercise the muscles in the forearm, 

De this about 5 minutes each day, 


The following exercise is desiqned to develop your neck: 


Stand erect with hands zesting on your hips. Bring your 
chin forward os far as possible to your chest then raise your 
head vpward and backward as far as possible. Like shaking 
you head “yes.” Do this 10 times in each exercise period, 


. . . 


Next, still stonding erect and without moving your feet or 
trunk, turn your head as far to the right as possible, then around 
to your left. 

This will increase the size of your neck. But the chief pur- 
pose of this exercise ls to strengthen the muscles and make them 
more Instantly obedient to your will. 
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Now for exercise in chest development: 


Stonding erect with arms and fingers extended stort your 
arms in circular movements from the shoulders—forward, up- 
ward, backward, and downward. 


As you do this keep your mouth closed and breathe deeply 
through your nose. Take each deep breoth with the upward 
sweep of your arms. 


Then you exhale as your arma come backward and down- 
ward. Repeat § times daily. 


Inhale in upward movement. Exhale with downward move- 
ment. This is excellent for lung and chest developmont. 


LESSON 63 


Developing Tough Leg Muscles 


Through Special Resistance Exercises 

Strengthening the legs and giving them split-second speod 
in not done by wearing yoursel{ out with heavy weights. What 
you want are educated muscles—not brute oxatrength that moves 
slow and uncertain. 


Firat get down in tho aitting-squatting position explained In 
Lesson 2 on “The Secret of Breaking a Fall.” 


With your hands resting on your knees, which are turned out- 
ward, wolk about 10 to 12 yards. Left, tight. left. right, And 
os you advance each foot to step pull backward with the hand 
resting on that knee, In other words, zestiain yourself as though 
trying to stop your legs from walking. 


Bul use more forward force than resisting force so that you 
will go forward—with great exertion, 


You will find i hard at first. Your leg muscles will ache 
before you have taken a dozen strides. Keep on if you can, 
though, and when you have walked your 10 to 12 yards raise 
your body upward to its full height on your foes only, Then 
sink down to allow your heels to reat on the ground. 


After the second or third day try increasing the distance 
walked by 3 yards each dey. 


Bosides leg dévelopment this exercise strengthens the sinews 
of your toes, Gives you more “spring” in your step. And it also 
gives you more poise and rhythm in your walk, In battle you 
should have the sudden-cttack cdvaniages of a panther! 


The more your muscloa ache in doing this strenuous oxercize 
the more proo!l you have that the exercine is needed. Any soro- 
neas in the muscle will wear off in a few days and you will then 
be able to do the exercise with oase, 


ff somebody else is doing your thinking, yeu are probably doing some- 
elee’s work. 


The wiedom of the wise & an uncommon degree of common senae—Dean 
i'm. Ralph Inge 


In all things, success depends upon previous preparation, and without 
such preparation there ta sure to be failure—Confucins 
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Capturing a 
Dangerous 
Criminal 
Unawares 


LESSON 64 


Plote 102 


Before getling into this lesson Jet it be pointed out here that 
tho rest of the lessons in this course cre written especially for 
low enlorcemont officers, Policemen, wardens, guards and all 
other official attendants. 


Many new holds end grips cre introduced that, of course, 
will be valuable to laymen os well as olficers, On the other 
hand some lessons discuss topics that are treated in deiail else- 
where in this course, But this Is not really a repetition because 


4 new slant is given—a slant that points oul special uses for 
officers. 


There cre two good reasons why an officer may have to cap- 
ture G criminal by stealth, First, the officer may be unarmed 
or, ct most, poorly armed in comparison with the desperado. 
Second, the encounter between gunmen and policeman may 
take place in a husy street where guntize must be avoided. 


Piete 1o¢ 


In meeting your man pretend you are not about to take him 
into custody. Rather, give him tho impression you want to bo 
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me 
pr 


Plate 108 


friendly. If possible talk to him, make him relox and shake 
hands with you. Plate 103 shows the slarting position of this 
series of movements. 


While shaking hands seize his wrist with your left hand above 
where your right hand holds his right hond, Swing his arm 
upwards as high as possible and make a complete right about 
turn os shown in the illustration numbered Plate 104, 


Continue your movements until you come into the position 
as shown in Plate 105. You now have your prisoner in the “dis. 
location of the shoulder hold,” 


To handcuff your man plece your right foot behind him— 
and apply a little leverage with your right foxeann. This will 
force hin down on his back where you can Gutomatically come 
into the “wrist lock” for handculfing. 


Breaking 
Throat Grip 
And 
Capturing 
Strangler 


LESSON &$ 


Piste 108 


Perhapa the first place a criminal will attack you with his 
oere hands is around your threat. In such a case do not move 
your neck until you have a hold on his a:ms—or you might 
wrench yoursel! into a bed injury. 
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Grasp the enomy’s right wrist with your right hand end put 

the palm of your left hand under his elbow joint as shown in 
Plate 106, 


Make a quick right turn and in cone movemont turn your head 
to the right and twist his wrist. Bear upward with a circular 
movement of your left hand at his elbow joint. Then advence 
your left foot in the same direction (to the right). 


Continuing, bend your left leg at the knee forcing your man 
downward into the position as shown in Plate 107, 


Ptete 10? 


He must quit when you bear downward with your right hand 
on the knuckles of his right hand, At the same time force his 
forearm to the front. 


This will break his wrist and dislocate his shoulder if his 
tesislonce is continued. 


. . . 


Now to lead your prisoner off to the lock-up force his fore- 
arm in front of yours, allowing your right hand te slide to his 
elbow joint as shown in Plate 108. 


Then make him stand up streight and walk him to joll with 
this most efliective arm hold. Plate 109, 


He cannot strike or kick you. And should he even allemp! 
to resist bear downward with your right hand at the elbow joint 
while you use your left arm as ¢ fulcrum, forcing your lelt fore- 
arm upward and outward, 


If something extra is needed try this, 


From your position as in Plate 106 make a fast sight about 
turn. Al the same time wind the prisoner's arm around your 
waist close to your body. 


Then jump forward and sit down, Resting your back against 
your man he will promptly go down te the ground on his face. 
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Focing ¢ man with a gun In his sight hand as illustrated in 
accra bet a Ra ge at Plate 110, of course your first concern is not to get shot. 


You can get out of the line of fire instently by grasping his 
wrist with your right hand and placing your left also on his wrist 
just above your right hand. 


While doing this—all in fust a split-second—turn your own 


body hall right and push the gun in the other direction, away 
_ from you. Mlusirated in Plate 111. 


Continuing this movement, raise his arm upward os high as 
possible—at the same time turn right cbhout as shown in Plate 
112. Keep right on turning until you come into the position 
shown in Plate 113. 


You will make him drop his qun and give up the fight if you 
keep his arm bent ax in Plate 113. His arm like the capital letter 


6) 
a 
i 


iH 
i { 
Nil 


ti 


Plote tt 


Piote 19? 


How to 
Disarm a 
Gunman at oy \\ 
Close ak \ 
Quarters Srl 
Hii \ Phote 12 
\ 
1 Vy 

LESSON 65 

L will cause him to lose his balance as YOu pul on pressure, 

using your right forearm as a fulcrum. 

Plane 110 


In practice do this carefully and don’t jesk the arm that is 
over your shoulder. 
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Plate 187 


Breaking 
Arm-Pinion 
Hold From 
Front 


LESSON 67 


Piete tia 


A criminal might try to throw you to the ground by clesping 
your entire body as shown in Plate 114. 


As soon os you know his plan, rcise your forearms and place 
your hands on the man’s shoulders. Let them stay there. 


Then in one movement bend your legs at the knees end force 
your orms outward as Hlustrated in Plate 115. This will relax 
the man’s grip. 


Quickly step behind him with your right foot so that yeur bul- 
tock comes exactly in the rear of his—and bend downward to 
your left front, : Your man will be hited off his feet and balanced 
on your buttock. Shown in Plate 116, 


Following through you will throw the man flat on his back. 
Get him resting on his side and place your right knee on his 
ribs. Farce his lett orm against your leit leg. Then put your 
right thumb close up under the lobe of his right ear. This is 
illustrated in Plate 117. 
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Piote 195 


Poe 146 


Plate ti 


He is now in an extremely vulnerable position. A few blows 
with your knee will fracture his floating ribs. Bearing down on 
his wrist with your left hand will break his arm. Continued 
pressure with your thumb on his ear lobe nerve-center will cause 
him to lose consciousness. 
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In starting this counter-ctiack you may have to use « more 
severe method. 


Mf your mon is extremely large and strong and you are held 
in his “bear hug” too tightly to get your arms up use your knee, 
Deliver a brink knee blow to the fork of his legs, 


This will compel him to relax his grip and enable you to 
start your holde as already outlined. 


Rear 
Arm-Pinion 
Hold Release 


LESSON 68 


Victe 148 


This lesson trects ¢ variation ef the subject of Lesson 67. At 
the start your arms cre held to your sides by a criminal standing 


behind you, 


Do these two things tegether; Throw both corms straight out 
in line with both your feet, Your man’s grip will be broken and 
you will come into position as shown in Plate 119. 


Gresp his right wrist with your left hand end his upper arm 
with your right hand. See Plote 120. Make sure both your 
knees are turned outward os this plants you more firmly on the 
ground making il less likely you might lose your balance in 
the next move, 


Now throw your mot over your shoulder. Straighten your 
logs and bend your trunk downward toward the ground. These 
movements make jt easy jor you to get the man over your shoul- 
der down to the ground in front of you. 

Soon cs he is over step backward c little with your left foot 
to keep your balance. Then get his hand in both your hands 
and ploce your knee on his arm at the elbow. 


Force both your thumbs inward on the two nerve centers ot 
the back ef his hand, ctlempt to roll his hand up his arm, twist 
it outward cs shown in Plate 5, 


It hin pressure ie continued you will break his wrist. Stetk 
ing his elbow with your knee will break his arm. 


. . - 


You might find it difficult to start these movements because 
of the wnusuelly strong grip the criming] has around your arms 
ond body. 


In such an instance shoot your head back quickly ond give 
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Piae 120 


him a hard blow flush in the face with the back of your head. 
Another way is to stamp down hard on his toes with your heel. 


Diete 157 


Continued next issue 
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SUPER 
Ju Jitsu 


Copyright 1942 


Single Hand 
Belt Grip 


LESSON 69 


Plote 122 


When your prisoner has gripped your service bell firmly 
with one of his hands bring your Jelt hand up and under his 
tight arm and lock lingers with your right hand. The correct 
spot to place your hands, shown in Plate 122, is midway between 
the elbow and the shoulder. 


Then usine beth arma os o lever quickly becr upward with 
your lett forearm and downwerd with your night arm. This 
combined movement will break his grip. 


Now moke a right tum and cilow your right hand to slide 
along to his elbow joini. Result is the very effective police arm 
hold iustrated in Plate 123. 


If your man becomes violent cpply a little pressute on his 
shoulder by bearing downward with your hand at his elbow and 
upward with your leit forearm. You know, of course, that this 
will dislocate his shoulder, 


I heliewe in work, hard work avd long hourn of work. Men do not break 
sty from overwork, tut from worry and dissipation.—Chaes. Evans 
ugher 


n the use 


we porecas, Our success depends wu n 
risbane. 


-product, the odd moment.—Arthur 


Tine fs the one thin, 
of our tine, and ita 


There is no feeling in thie world to be compared with eelf-reliance—to 
nol sacrifice that to anything elze—John D. Rockefeller 


A man who trime himecif to auit everybody will soon whittle Aimself 
owoy. 
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Plote 129 


To handculf your man while he continues to give you trouble 
trip him with your lett foot. He will go down on his face and 
you can then easily snep the bracelets on his wrists. 


Two Hand 
Belt Hold 


LESSON 70 


Diate 124 


It is easier to break the mon uwey from you while he holds 
your bell with two honds than was the case in lesson 69 where 
he held with only one hand. 

With your Jeff hand seize him by his belt or the top of his 


pants, 
a blow with the heel (fingers extended) under his chin. 


At the same time bring up your right hand and deliver 


Turn left and get your right leg between his legs se he cannot 
kick you in the scrotum. Position Uhustiated in Plate 124. 

A forceful blow to his chin will push his neck back and give 
him @ very severe jolt, So much so thet he will relax his grip 
on your belt. 


Next you handeulf him or apply the arm hold. 
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Breaking 
Grip From 
Behind 


LESSON 71 


Plote 128 


When a person is violent he frequently clings to any secure 
object within his reach to prevent you from leading him off under 
arrest. 


Nis easy fo get behind the man and force him to release 
his grip. 


Place your left forearm across his throal. extend the fiagers 
of your right hand and bring |! up with force under the cartilage 
of his nose.This will force his head back as shown in Plate 125 
and breck his grip, 


Then grasp your own left wrist with your right hand ond 
turn right about so that you come back to bock. Walk forward, 
Your man will be dragged backward in an unbalanced position 
as shown in Plate 126, 


Handoull him whenever convenient. 


flete 16 
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Mate (2? 


LESSON 72 


How to Capture Two Armed 
Assailants Who are Attacking You 
Spoed is always important in Ju Jitsu but never more so than 

when you have two men to take care of at the same time. 


In this instance assume you are set upon by two thugs armed 
with knives, clubs or similar weapons. 


Extend the dingers of your right hand ond deliver ¢ chopping 
blow midway on the jaw of the first assailant. Strike with the 
hand's edge, and strike forcefully. Plate 127. Number One 
attacker will drop. 


It you are by now just about to be clubbed by atlacker number 
2 parry the blow with your sight forearm. Bring up your left 
hand and seize his arm at the elbow as shown in Plate 128, 


Turn right, force his arm downward into the position ilustrat- 
ed in Plate 128—and at the same time advance your lelt foot 


Fiote (ae 


and bend your leg at the knee so thal he trunk of the man’s 
body will rest on your leg. 


Then bring his arm around into the position os shown in the 
illustration Plate 129, and keep his arm bent around you like 
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Pinte 179 
capital letter L. He will quit and diop his weapon, if he is wise. 


If not, bear downwerd with the palm of your right hand on the 
knuckles of his hand and at the sume time iorce his forearm for- 
werd to your front, Result: broken wrist and dislocated shouldes. 


Handecull the men together. 


Special Arm 
Twist and yi 
Wrist Lock ee > 
Rh 
Nira 
ma 
WAY) 
LESSON 73 if 
\\ 
Plate 130 i 
Ni 


Face your man ond seize his right wrist with your lelt hand, 
Immediately lift his aim up sideways as high aa possible. 


With your right hand grip his elbow joint, placing your thumb 
in the bend of his arm as illustrated in Picte 139, 


Now turn left about ond face the same direction as your man. 
In turning slide your Jef hand over the knuckles of his band 
so they come into the polm of your hand. 


Duck your heed under his aum in turning about as shown 
in Plate 131. 


Continue your movements end place his hand, along with 
your hand, close up under his armpit. Get his elbow up tightly 
under your crmpit. Plate 152 illustrates the position you now 
find yourself in. 
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Piste 131 


Wrote 122 


Your prisoner is now held in an escepe-proof wrist hold, He 
will break his wrist if he attempts to get away. 


In fect, you have him tied up so nicely that he will hurt him: 
self if ho even turms to strike you. Any sudden turn will snop 
his wrist. 

You can apply just enough pressure to make him obedient. 


Good intentions, like epye, unless they be hatched into action, vill run 
inte retienness,—Samuel Smiles 


Men, like bulleta, go farthest when they are amoothest.—Jean Paul 
Richter 


Yowth ia not @ time of life; it ix a state of mind.—Samuel Ullman 
Killing time is mot murder—It's swicide. 


A journey of @ thousand miles begine with one atep.—Chinese Proverd 
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The 

“Come Along” 
Hold for 
Policemen 


LESSON 74 


Plate 123 


This is really a combinaton arm cnd wrist hold with throw. 
It is used to walk a man to the police station or elsewhere to be 
held, to simply hold securely a roughneck, or to get him Into 
position for handcuffing. 

Secure his right wrist with your right hand end grip his epper 
orm with your left hand os shown in Plate 139, 


Make o quick left about turn and at the same time allow your 
left hand to grip your own right forearm. 


Put your right leg behind his right leg and force your man 
down on his back by using your left forearm os a fulcrum. See 
iNustretion Plate 134. 


The moment your man hits the qround you con aulometically 
come into a wrist hold that will cllow you to handeull him, 
Should he still resist just bear downward on his knuckles with 
your tight hand. This makes him stop his fighting. 


Prete 1¢ 
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Fiate 134 


Quickest Way 
Of Making 
Your 
Attacker 
Absolutely 
Powerless 


LESSON 75 


Phete 136 


Double Reverse Arm Hold and Throw is the technica] neme 
for the operations expicined in this lesson. 

Again you face your men and soizo his right wrist with your 
tight hand. This movement brings your left hand on top as 
shown in Plate 136. 

Now snap left aboul and in so doing cross your man's arms, 
Pull him toward you. 


Allow both his crossed arma to resi on your right shoulder, 
At the same time bend both your legs slightly ot the knees. 
Dlustrated in Plate 137, 


Stand erect—moke yourself os tall as possible—and pull 
downward with both your hands at the wrists, 


If you yank with « jezking movement! you will break both 
his arma. 
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Plate 197 


Popular Mechanics 
June 1902 


++» — 


700 CRIMINALS IN A WOMAN'S DE- 
SCENDANTS, 


What one criminal can do toward mak- 
ing the world more wicked is shown in 
statistics presented at the anmnl conver. 
tion of the New York county W. C. T. UL 
A delegate gave the record of the family 
of one woman of criminal tenlencics who 
died in 1827, The speaker said: 

“This woman's descendants have been 
traced, They number 800, Seven Inm- 
dred were criminals, having been con- 
victed at least once. Thirty-seven were 
murderers and were executed for their 
crimes. ‘This family has cost the nation 


$3,000,000 for trials and executions,” 
——_ oe ——_—_ 


Popular Mechanics Dec., 1902 


REMEDY FOR VITRIOL BURNS. 


A Frenchman has discovered a remedy 
instantaneous in its effects for the horri- 
ble burns caused by the use of oil of vit- 
riol, It is soft paste of calcined mag- 
nesin and water, with which the parts 
burned are covered to the thickness of an 
inch. It alleviates the pain almost immne- 
diately, and when the paste is removed no 
scar remains, 


O11 of Vitriol=Sulphuric Acid 
Calcined Magnesia=Magnesium Oxide 
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Ordinary leverage, however, will raise your man up on his 
foes without breaking any bones. In this position he will not 
have much fight lett. 


To throw your man you come up a bit differently. Straighten 
out your legs as before but while doing this bend your whole 
trunk forward and downward, Pull both his arms across your 
body to your left. 


He will shoot right over your shoulder and flat on his back 
in @ sprawling position, 


All with to posseer knowledge, but , i 
willing to pay the pete easing rps dd Ter SOR tai 


Harper's Weekly June 20, 1857 


WHEN TO KILL YOUR MAR, 


A cane hat Just been decided by the Court of Appeals 
at Frankfort, Kentucky, which settles the quertion as to 
when a man who fe attacked Jn the State of Kentucky 
In Jnatified in killing his assailant. The case was from 
Grayson Clreult, in which Meredith had been convicted 
of manslaughter for the killing of one Ireland who at- 
tacked him, and the lower Court charged the Jury: 

“If Ireland aeraulted the defendant, and he had rea- 
sonable grounds to bellore he was in danger of suntain- 
Ing great bodily harm, or the loss of life from euch as. 
eault, and If necessary, to protect his Ife or person from 
great bodily harm, he might Kill Ireland, if he had no 
anfo meane of encaping. Lut if the defendant could Aave 
safely retreated from the danger, and by that means have 
saved hialife and person, he ia not excusable for the kill- 
Ing of Ireland," 

Tho higher Court, however, decided that this waa 
wrong ‘Lhe Jury had nothing to do with the quertion, 
whether ‘the defendant could have anfely retreated,” 
that being a question to be settled by the Judgment of 
the defendant himeelf, “In the exercise of thin Judg- 
mont he must act rationally. Whether an aclual neces- 
afty to kHI existed or not wae a question to be decided hy 
Meredith at the time, Thongh he may have erred in 
hia judgment, though he ‘could have safely retreated,’ 
yetlt he acted In good faith, and had reasonable grounds 
to believe that hin only eafety was to kill his antagonist, 
the law excuses him," 


Scientific American 
Sept. 1845 


Ivcarnase ov Carwe—Derag the lest forty 
qeart, commitments for crime hate incresesd from 
5.009 to 31,000 per anaum, in England. although the 
Population has increased only about sixty per cent. 
duriog the same penod, . 
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U. S$. RIFLE .30 M1 ‘.20-05) GARAND 


There is usually some confusion be- the rest of the world does. So 
tween the Ml Garand and the Ml Car- .30 Ml Garand = .30.06 
bine because the military called -30 Carbine = .30 Carbine 


both cartridges ".30 caliber". They They call the later developed .308 
won't use the designation .30-06 as cartridge by its NATO 7.62 mm. 


Disassembly and Assembly 
DESCRIPTION OF THE RIFLE. ‘The U. S, Rifle Caliber 30 MI is a gas- 


aperated, clip-fed, air-cooled, semitutomatic (self-feeding) shoulder weapon (Plate 2). 
it weighs approximately 9.5 lbs, The bayonet weighs an additional pound. Ammunition 
is issued, generally, in an expendable clip which holds 8 rounds, The MI is noted for 
its rapid mechanical operation, which enables the individual rifleman or a group of 
riflemen to deliver a large volume of accurate fire upon any designated point or area 
within range. 


OPERATING ROD 


BOLT REAR HAND GUARD 
REAR SIGHT ' FRONT HAND GUARD 


FRONT SIGHT 
RECEIVER 
BARREL 


BAYONET 
STACKING souk stub 
GAS CYLINDER 


STOCK FERRULE SWIVEL 


BUTT PLATE 


TRIGGER HOUSING 
BUTT SWIVEL GROUP 
TRIGGER 

TRIGGER GUARD 
SAFETY 


The weapon is composed of three main groups: The trigger housing group, barrel 
and receiver group, and the stock group. 


DISASSEMBLY. The tained soldicr is permitted to disassemble only certain 
parts of any weapon, not because the disassembly of some of the pasts is beyond his 
ability to learn, bur because constant disassembly tends to cause undue wear, and the 
disassembly of some parts (separation of accelerator from operating rod catch assembly) 
is difficult withour suitable equipment. 

‘The individual trained soldier is permitted to; 

(1) Dismount the three main groups, 

(2) Disassemble the harrel and receiver group to include: 

(a) Removal of follower red and operating rod spring. 

(b) Removal of follower arm pin. 

(c) Removal of bullet guide, follower arm, and operating rod catch assembly. 

(d) Removal of follower assembly. 

(c) Removal of operating cod, 

(£) Removal of bolt assembly. 

(3) Disassemble the bolt assembly to include: 

(a) Removal of extractor. 

(b) Removal of extractor spring and plunger. 

(¢) Removal of ejector and ejector spring. 

(d) Removal of firing pin. 

(4) Remove the gas cylinder lock screw. 
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Starting with the rifle loaded and cocked the action 
is as follows: The trigger being pressed, the hammer 
strikes the firing pin, exploding the cartridge in the 
chamber. As the bullet passes over the gas port drilled 
in the under side of fhe barrel, some of the ges escapes 
into the cylinder and blasts back against the piston and 
operating rod with force enough to drive he tod to 
the rear and compress the return spring. 

During the first 5/16” of rearward travel the operat- 
ing lug slides in @ slraight section of the recess on the 
rapid rod; after which the cam surface of this recess 
is brought in contact with the operating tug which it 
cams up, thereby rotating the bolt from right to left 
fo unlock ifs two lugs from their recesses in the receiver. 

During the moment of delayed action, the bullet 
leaves the barrel and the breech pressure drops fo a 
sale point. The further rotation of the bolt then cams 
the hammer away from the firing pin and pulls the firing 
pin back from the bolt. The operating rod continues 
its backward movement carrying the bolt with it as the 
lug on the bolt has reached the end of its recess. 

During this rearward mation of the bolt, the empty 
cose is withdrawn from the chamber by the extractor 
positioned in the bolt until it is clear of the breech; at 
which point the ejector, exerting a sleady pressure on 
the base of the cartridge case, throws it to the right 
front by the action of its compressed spring, 

The rear end of the bolt af this point forces the 
hammer back, rides over it and compresses the hammer 
spring; and finally stops in the rear end of the receiver. 

As the bolt has now cleared the clip, the follower 


| 
THIGGER 
HAMMER SPRING 
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RIFLE M-1 WORKS 


spring forces the cartridge up until the topmost one 
is in line with the bolt. 

The operating rod spring comes into play at this 
point to pull the action forward. 

Forward Movement of the Action: As the boll moves 
forward, its lower front base strikes the base of the 
cartridge case and pushes it into the firing chamber, 
The hammer, pressed by its spring, rides on the bottom 
of the bolt. While it tends to rise, it is caught and 
held by the trigger lugs engaging the hammer hook, if 
trigger pressure has not been released, Otherwise the 
trigger engages the rear hammer hook until letting go 
the trigger disengages the sear from the hammer, The 
92a then slides into engegement with the trigger 
ugs. 

When the bol! nears ifs forward position, the ex- 
tractor engages near the rim of the cartridge and the 
base of the cartridge forces the ejector into the bolt, 
compressing the ejector spring. 

The rear surface of the cam recess in the operating 
rod, now cams the operating lug down and thereby 
twists the bolt from left to right until the two lugs lock 
into their places in the receiver, 

The operating red drives ahead for another 5/16”. 
The rear end of the straight section of the operating 
rod recess roaches the operating lug on the bolt, which 
completes the forward movement and leaves the rifle 
ready to fire when the trigger is pressed. 

This cycle continues as long as there are any cartridges 
in the magazine and the trigger is squeezed. 


Basic Functioning of the Garand 


REAR sign 
LOCKING NUT =. 
TRIGGER Rousing ee 


Clip EJECTOR 
STocx 
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PLATE 4. 
REMOVING 
TRIGGER 
HOUSING 
GROUP 


FIELD STRIPPING. The steps outlined above are commonly referred to as 
“field stripping” since they can be accomplished with the equipment usually carried 
in battle by the individual soldier. Rifles are disassembled and assembled without the 
application of force when correct methods are employed. Every rifleman must under- 
stand thoroughly the steps presented below, and must be able to accomplish them in 
darkness, 


t 
{ 
aes ULE SAE eet 3. 


PLATE 5. SEPARATING STOCK GROUP FROM BARREL AND RECEIVER GROUP 
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METHODS OF DISASSEMBLY. ‘Thrice main groups. (1) (Plate 4.) Grasp rifle 
with left hand so that base of trigger housing is included in grip of fingers. Place 
butt of rifle against left thigh, Grasp rear portion of wigger guard with thumb and 
forefinger of right hand and exert sufficient pressure downward and outward to unlatch 
trigger guard from tigger housing. Then swing trigger guard away from trigger hous 
ing to extreme opened position. Pull out trigger housing group. Place this group on a 
smooth clean surface. 


(2) (Plate 5.) Grasp rifle over rear of the receiver with left hand, muzzle to left, 
Suike and grasp small of stock with right hand so as to separate stock group from 
barrel and receiver group. 

Barrel and receiver group. (1) (Plate 6.) Place group on a smooth surface, sight: 
down and muzzle to the left. Grasp follower rod with left thumb and forefinger and 
disengage it from the follower arm by pressure toward the muzzle. Withdraw fol- 
lower rod and operating rod spring to the right. Do not separate these parts. 


PLATE 6 DISENGAGING FOLLOWER ROD 


PLATE 7. REMOVING FOLLOWER ARM PIN 
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(2) (Plate 7.) Push follower arm pin from its seat by starting it with the point of a 
bullet (or with drift of combination tool) held in right hand and applied on side of 
receiver farthest from body. Pull out pin from near side with left hand. 
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PLATE 8, DISENGAGING BULLET GUIDE, FOLLOWER ARM, AND OPERATING ROD 
CATCH ASSEMBLY 


(3) (Plate 8.) Grasp bullet guide, follower arm, and operating rod catch assembly 
and pull to the left until these parts are disengaged. Lift out and separate these three 
parts. Do not remove accelerator from operating rod catch assembly since accelerator 


pin is riveted in its seat, 


i eaten 


~ 
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PLATE 9. LIFTING OUT FOLLOWER 


(4) (Plate 9.) Lift out follower assembly. Do not separate follower from follower slide. 
(5) ‘Turn the barrel and receiver group over so that the sights are up, muzzle point- 
ing away from you. With the left hand, raise the rear of the group. With the right 
hand, pull the operating rod to the rear until the rear of the handle is directly under 
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PLATE 10. REMOVING OPERATING ROD 


the forward edge of the windage knob. Grasp the handle with the thumb and fore- 
finger of the right hand; and with an upward and outward pressure, disengage the 
guide lug of the operating rod through its dismount notch on the receiver, Remove 
the operating rod (Plate 10). 

(6) (Plate II, Figure 1.) Grasp bolt by operating lug and while sliding it from rear 
to front, lift it up and out to the right front with a slight rotary motion. 


oy) 


Figure |. Removing Bolt 
PLATE Il, DISASSEMBLY OF BOLT 
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Bolt assembly. (1) (Plate 11, Figure 2.) Grasp the bolt in the left hand, face of bolt 
up, and operating lug to left. Place the little finger under the tang of the firing pin, 
and the left thumb over the compressed ejector and the spring to prevent it from 
flying out. Insert the screwdriver blade between the extractor and the lower cartridge 
seat Mange, and pry out until the ejector snaps up against the left thumb, Release the 
thumb-pressure on the ejector slowly. 


Eon. ie F = Ze 
i eae, aE | 


Figure 2. Releasing Ejector 
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Figure 3. Romoving Extractor 
PLATE Ii. DISASSEMBLY OF BOLT (Continued) 


(2) (Plate 11, Figure 3.) Remove the extractor. 

(3) (Plate 11, Figure 4.) Tap the bolt gently until the extractor spring and plunger 
are unseated, Remove both parts, but do not separate. 

(4) (Plate 11, Figure 5.) Remove ejector and attached cjector spring. Do not 
separate, 
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(5) (Plate 11, Figure 6.) Lift the bolt up slowly and the firing pin will fall out. 
Remove it from the rear of the bolt, 

Gas cylinder lock screw, (Plate 12.) Using the screw driver blade, unscrew and 
remove the gas cylinder lock screw only, If under supervision of noncommissioned officer, 
unserew and remove the gas cylinder lock. 


L 
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Figure 4. Removing Extractor Spring and Plunger 
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Figure 5. Removing Ejector and Ejector Spring 
PLATE 11. DISASSEMBLY OF BOLT (Continued) 


Clip latch. The clip latch may be disassembled only under the supervision of a non- 
commissioned officer. ‘I'o disassemble it, place the receiver on its right side with the 
muzzle pointing to the left. With the thumb of the Ieft hand, depress the clip latch. 
This relieves the tension of the clip latch spring. Using the point of a bullet or the drift 
of the combination tool, push forward on the clip latch pin and unseat it. Remove 
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Figure 6. Removing Firing Pin 
PLATE 11, DISASSEMBLY OF BOLT (Continued) 


it by withdrawing it with the finger tips. Lift out the clip with the clip latch spring 


attached, 
Vrigger housing group. The trigger housing group may be disassembled only under 
the supervision of a noncommissioned officer, "Vo disassemble it, close and latch the 


PLATE 12, REMOVING GAS CYLINDER LOCK SCREW 


triyger puard. Squeeze the trigger, allowing the hammer to go forward. Fold the 
trigger housing group with the first finger of the right hand on the trigger and the 
thumb against the sear. Place the front of the trigger housing against a firm surface. 
Squeeze the trigger with your finger ans push forward on the sear with the thumb. 
At the same time, using the drift of the combination tool or the tip of a dummy car- 
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TRIGGER PIN 


PLATE 13. REMOVING THE TRIGGER PIN 


tridge, push out the trigger pin from left to nght (Plate 13). Slowly release the pressure 
with your finger and thumb. This allows the hammer spring to expand. 

Lift out the trigger assembly. Remove and separate the hammer spring plunger, ham- 
mer spring, and the hammer spring housing (Plate 14). 


A ye HAMMER SPRING q 
F y AND PLUNGER : 
PLATE 14. REMOVING THE TRIGGER ASSEMBLY, HAMMER SPRING HOUSING. HA 


MMER 
SPRING, AND HAMMER SPRING PLUNGER 


Continued next issue 
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HAMMER PIN 


PLATE 15. REMOVING THE HAMMER PIN AND HAMMER 


Using the combination tool or a dummy round, push out the hammer pin from left to 
right. Move the hammer a little to the rear and lift it out (Plate 15). 


Unlatch the trigger guard. Lay the trigger housing on its right side. With the drift 
of the combination tool or the point of a bullet, push ott the stud of the safety from 
its hole. Remove the safety by lifting it from its slot in the base of the trigger housing 
(Plate 16). 

Hold the rear of the trigger housing with your left hand and the tigger guard with 
your right hand. Swing the tigger guard down into the opened position, Slide the 


SAFETY STUD 


PLATE 16. UNSEATING THE SAFETY 
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SAFETY STUD HOLE TRIGGER WING HOLE 


TRIGGER GUARD 


sii 
PLATE 17. REMOVING THE TRIGGER GUARD 


trigger guard to the rear until the wings of the trigger guard are alined with safety stud 
hole, Rotate the trigger guard to the right and upward with your right hand until the 
hammer stop inside of the right wing clears the base of the trigyer housing, Remove 
the trigger guard (late 17). 

Lay the trigyer housing on its right side. Insert the point of a bullet or the screw 


TRIGGER PIN 
TRIGGER ASSEMBLY 
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f CLIP EJECTOR 
PLATE 18. REMOVING THE CLIP EJECTOR 


THE POOR MAN'S JAMES BOND Vol. 5 178 THE POOR MAN'S JAMES BOND Vol. 5 
driver blade of the combination tool in the hele by the loop of the chip cjector, Pash 
downward on the clip ejector and unseat it (Plate 18). 

ASSEMBLY. General. ‘The rifle and its component parts are assembled in the reverse 
order of their disassembly. 

Trigger housing group. Hold the trigger housing in your right hand, with the 
left side down and the rear end to the right. Place the clip ejector in pesition in the 
trigger housing with the short arm toward your body and the tip of the long arm in 
its slot in front of the trigger housing. ‘Vhe loop of the clip ejector is positioned on top 
of its stud on the feft side of the tigger housing. With your right thumb, hold the 
loop of the clip ejector on top of this stud. With the forefinger of your left hand, hold 
the long arm up in its slot on the front of the trigger housing. Place the tip of your 
left thumb between the long arm and the base of the trigger housing and move the 
long arm toward your body, at the same time exerting pressure downward. The long 
arm of the clip ejector will snap into the notch on the base of the trigger housing 


(Plate 19), 


PLATE 19. REPLACING THE CLIP EJECTOR 


‘To replace the trigger guard, hold the trigger housing as shown in Plate 17, Place the 
wings of the trigger guard astride the base of the trigger housing so that the hammer 
stop, on the inside of the right wing, clears the base. Turn the trigger guard down and 
to the left until the hales in the wings are under the safety stud hole, Slide the trigger 
guard forward until the holes in the wings are alincd with the hammer pin hole. 

Insert the finger piece of the safety through its slot in the base of the uigger housing. 
To reseat the safety stud in its hole in the trigger housing, force the safety down against 
the pressure of the short arm of the clip ejector, Push the finger piece af the safety 
forward. 

Insert the hammer loosely in position, holding it hallway beoween the cocked and fired 
position. Be sure that the hammer toe clears the hammer stop on the right wing of the 
tigger guard. Aline the hammer pin holes in the hammer with the holes in the trigger 
housing and trtgyer guard. Be sure that ihe wigger guard is not latched. Insert the 
hammer pin from the right side, Moye the hammer to the fired position, Close and latch 
the trigger guard. 

Place the trigger housing group on the table with the base down and the rear end 
to the right. Assemble the hammer spring housing, hammer spring, and hammer spring 
plunger into one unit. Place the plunger in its scat on the hammer. Make sure that 
the open side of the hammer spring housing is toward the safety. (This is important 
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because failure to do this prevents the safety from being used; also the sear will not 
function.) Hold these assembled parts in a raised position with the thumb and fingers 
of your Ieft hand. With your right hand, insert the trigger into the trigger slot so 
that the notch at the curved rear surface of the finger picce bears against the rear 
of the slot in the trigger housing. Place the wings of the hainmer spring housing astride 
the sear pin. With your right forefinger on the trigger and the right thumb against 
the sear, apply pressure forward against the sear and at the same time squeeze the 
trigger. Mold the parts in this position and insert the trigger pin as far as its head only 


(Plate 20), 


PLAIE 20. REPLACEMENT OF THE TRIGGER ASSEMBLY, HAMMER SPRING HOUSING, HAM- 
MER SPRING, AND HAMMER SPRING PLUNGER 


To seat the head of the tigger pin, hold the (rigger housing group as shown in 
Plate 21. Note the direction the pin must be moved to be seated. By applying pressure 
with the thumb and fingers, aline the head of the trigger pin with the trigger pin holes. 
Seat the trigger pin by pressing on its head with the left thumb. 

Clip latch. Place the clip latch with the clip lawh spring atached in position on 
the left side of the receiver and start replacing the clip latch pin from the front. Press 
in on the thumb piece of the clip latch to relieve the tension of the clip latch spring, 
and push the clip latch pin fully home. If the pin head is not fully seated, it will 
damage the stock, 

Gas cylinder lock screw. Engage the threads of the was cylinder lock with those on the 
barrel and screw it on by hand until it is finger tight. Lf the lock is not alined with the 
gas cylinder, do not force it, but unscrew it until it is alined. Replace the gas cylinder 
lock screw and tighten it securely. 

Bolt assembly. Insert firing pin into bolt, making sure that tang-enters slot in rear 
of bolt, Grasp bolt in left hand (face up, operating lug te right) and hold firing pin 
in place with litde finger, Insert ejector with ejector spring attached, spring down, 
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so that cut on ejector is toward the right. Insert extractor spring and plunger, spring 
down, Set stud of extractor into its hole in bolt. Compress extractor spring and 
plunger; press slightly on extractor until it just begins to ride over extractor plunger. 
Place drift of combination tool in left groove of bolt with ejector in the V-shaped 
groove cut into face of tool. With the right thumb near drift end of the handle on the 
combination tool, press down on tool so as to depress ejector below level of cartridge 
seat flange; with thumb of left hand push extractor in until extractor plunger is seated. 
Ejector and ejector spring can also be compressed with the base of a dummy cartridge 
or, when in the field, with the base of a live round. (When a live round is used, 


ya 
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PLATE 21. SEATING THE TRIGGER PIN 


care must be taken not to ignite the primer.) The chamber cleaning portion of the 
combination tool may also be similarly used. In any case, the ejector must be depressed 
until its top is below the level of the cartridge seat flange. In using a cartridge or a 
chamber cleaning tool, they must be so placed as to slide down inside inner curved 
surface of flange. Press ejector with the edge of base of a cartridge (or chamber cleaning 
portion of combination tool), 

Barrel and receiver group. (1) Place barrel and receiver group on a table or other 
flat surface, with the sighis up, and the muzzle pointing to the left. Hold the bolt by 
its operating lug so that the front end (face) of the bolt is slightly above and to the 
right of its extreme forward position in the receiver, Insert the rear end in its bearing 
on the bridge of the receiver and rotate the bolt in a counterclockwise direction until 
the tang of the firing pin has cleared the bridge of the receiver, Guide the left locking 
lug into its groove at a point just in rear of the locking recess on the left side of the re- 
ceiver; seat the right locking lug onto its bearing; slide the bolt all the way to the rear. 

(2) ‘Turn the barrel and receiver group over so that the sights are down. Pick up 
the operating rod and hold it by the handle so that the handle is up, and insert the 
piston head into the gas cylinder about % of an inch. ‘Turn the barrel and receiver 
group over so that the sights are up. With the bolt half opened adjust the operating 
rod so that the camming recess in the hump fits over the operating lug an the bolt. 
Move the operating rod to the rear until the rear edge of the handle exactly alines 
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with the forward edge of the rear-sight-windage-knob; press down on and move the 
operating handle forward seating it in its guide groove. Shove it all the way forward, 

(3) ‘Turn the barrel aud receiver group over so that sights ace down. ‘To replace 
the follower assembly first make sure that the bolt is closed, and then lower the assembly 
into its grooves in the receiver, follower slide up. 

(4) With left hand, replace bullet guide so that shoulders of bullet guide fit in their 
slots in receiver and hole in projecting lugs is in line with holes in receiver. 

(5) With the right hand, swing lower part of bullet guide up slightly. With the 
left hand, insert the L-shaped rear arm of operating red catch assembly through clear- 
ance cut in bullet guide, making sure that rear end is underneath forward stud on clip 
catch which projects into receiver, Lower bullet guide into place. Test for correct 
assembly by pressing down on forward arms of operating rod catch, When released, 
they should spring back into place. Replace follower arm by passing its studded end 
through slot in bullet guide and inserting studs in their grooves in follower. Place 
forked end of follower arm astride projecting lug (toc) of bullet guide. Aline holes 
in operating rod catch, follower arm, and bullet guide with these in receiver. Insert 
follower arm pin in near side (toward bedy) of receiver and press pin home. 

(6) Insert operating rod spring into operating rod. Grasp attached follower rod 
with left hand, exerting pressure toward muzzle, and seat claws of follower rod about 
the front studs of follower arm, ‘The hump on follower rod must be in the slot between 
forward arms of operating rod catch. The straight portion of rod will then be parallel 
to barrel. 

‘Three main groups. Insert U-shaped flange of stock ferrule in its seat in lower 
band. Pivoting about this point, guide and press barrel and receiver group into position 
in stock, Insert trigger housing group, with trigger guard in its open position, into 
recess in stock, Lower into position, keeping bottom plate of housing always parallel 
to final position, Do not try to seat front end first. Close and latch trigger guard, 

Vo test assembly of the rifle. Pull operating rod to rearmost position. The bolt should 
stay open. Close bolt and snap safety to locked position. Press trigger, Hammer 
should soe fall, Push safety forward and press trigger. ‘The hammer should fall, 


Continued next page 


eg ae eee 3 Eye-Cup Peep Sight 

. ; ; oe : You're on target faster 
when you use an eye-cup 
peep sight that eliminates 
the chore of lining up 
front and rear sights. In- 
slead, you merely put the 
front sight on target and 
that’s where the bullet 
strikes. The rubber cup 
mounts on the stock of the 
rifle where the hunter 
can place his eye against 
it. Spring action in the 
sight eliminates recoil. 
The eye cup also shuts out 
distracting light rays, 
making it possible to aim 
within 10 degrees of the 
sun. The sight folds down 
when not in use. 
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Chapter Il—Functioning 


GENERAL, The functioning cycle of the MI Rifle is divided into four phases with 
certain actions occurring in each phase, It should be remembered that some of these 
actions are going on at the same time; they are presented here in the order in which 
they occur, The study of this cycle could commence in any order, but for clarity it is 
here presented as: 

First phase. Action upon loading a full clip, to include: 

(1) Movement of follower, follower arm, and follower rod. 

(2) Action of the accelerator and operating rod catch assembly. 

(3) Action of the clip latch. 

Second phase. Action during the forward movement of the operating rod to include: 

(1) Chambering. 

(2) Locking. 

(3) Alinement of the firing pin. 

(4) Termination of forward movement. 

Third phase. Action during the rearward movement of the operating rod to include: 

(1) Action of gas. 

(2) Action of operating rod and spring. 

(3) Unlocking, 

(4) Withdrawal of firing pin. 

(5) Extraction, 

(6) Ejection. 

(7) Cocking. 

(8) Feeding 

(9) Termination of the rearward movement. 

Fourth phase. Action following firing of 8th round to include: 

(1) Action of follower, follower arm, and follower rod, 

(2) Action of operating rod catch assembly, 

(3) Action of clip latch, 

(4) Ejection of empty clip, 

Action upon loading a full clip. Place the barrel and receiver group upon a table, 
sights down, operating rod to the rear. In this position, with the receiver ready to 
receive a full clip of ammunition, consider the relationship of the parts to each other: 
The operating rod and bolt are in. the rearmost position, the follower being all the way 
up in the receiver through the action of the conrpressed operating rod spring which is 
exerting pressure through the follower rod, follower arm, and against the follower; 
the hump of the follower rod is in contact with the 45° camming surface of the 
operating rod catch, camming it towards the barrel and engaging its hook with the 
hooks on the operating rod, thus keeping the bolt and operating rod to the rear against 
the tension of the compressed operating rod spring; the rear stud of the clip latch is 
withdrawn from the reeciver due to pressure exerted on the front stud by the long rear 
arm of the operating rod catch assembly, (Plate 22), 


(1) Follower, follower arm, and follower rod. By placing a loaded clip on top of 
the follower and pressing down on the clip, the follower is depressed. ‘This action ro- 
tates the follower arm down (it pivots about the follower arm pin) and, since it is 
connected to the follower rod, it pushes the follower rod toward the muzzle moving 
the hump of the rod away from the 45° camming surface of the operating rod catch. 

(2) Action of the accelerator and operating rod catch assembly, As the follawer 
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reaches its lowest point in the receiver, the square shoulder of the follower arm con- 
tacts the rear lip of the accelerator, forcing it toward the barrel. Between its lip and 
the point where it is fastened by its pin to the operating rod catch, the accelerator 
bears on and pivots about the toe of the bullet guide. Thus as the lip of the accelerator 
is forced toward the barrel, the operating rod catch is forced away from the barrel. 

" Receives By HE COMMMESSED OF EMAtING Roe 7 CATCH 16 CAMUED UF HY Tuned On THE FOLLOW. 


SPRING EXERTING PRESSURE THROUGH THE FOL. em Ama PIM al ‘Toe 
LOWER ROD AND FOLLOWER Arne DOWNWARD ve said nacs sR in os 


2 THE HUMP OF THE FOLLOWER ROD MEANS AGAINST 


4 VOHEESE Thee Lanes IEAN AIM OF THT CATCH AGGEM THE 43° Camminc SuRrAcE oF THE OPERATING 
OLY EXENTS PRESSURE OOWNWARD OM THE FRONT MOO CATCH FORGING THe TROUT END OF THE 
SIUD OF THE CLEP LATCH, THE CLIT LATOM RO. CATCH TOWARO THE GANNEL ITS HOOK 1S E+ 
TATES COMPRESSING THE CLIP LATOH Ssrmnc GAGED OY THE HOOKS OF THE OTERATING ROD 
AND WITMONAWING THE ATAR STUD TAOM THE WHICH 16 THEN MELD IM THE REARWARD PO. 
RECEIVER INTO ITs SLOT SITHON ALONG WITH THE ROUT 

PLATE 22, POSITION OF THE PARTS WHEN THE RIFLE IS READY TO BE LOADED WITH A 
FULL CLIP 


The undercut hook of the operating rod catch is disengaged from the hooks of the 
operating rod, letting the bolt and operating rod go forward under the action of the 
expanding operating rod spring, The accelerator plays no other part in functioning 
except when loading a full clip of ammunition as just described, 
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PLATE 23. POSITION OF THE FARTS AFTER A FULL CLIP HAS BEEN PLACED IN THE RECEIVER 
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(3) Action of the clip latch. As the forward end of the operating rod catch moves 
downward and away from the barrel, the long rear arm of the catch moves upward 
and away from the front stud of the clip latch. This allows the clip latch spring to 
expand and force the rear-stud of the clip latch into the notch of the clip. The rear 
stud of the clip lateh holds the clip in the receiver against the action of the compressed 
clip ejector. The operating rod catch is held away from the barrel by the front stud 
of the clip latch which is continually pushing upward against the long rear arm, ‘This 
allows the bolt to move freely back and forth until the last round is fired. (Plate 23.) 
Load a clip of dummy rounds in the receiver several times and carefully notice how each 
part works. ; 


Forward movement. ‘The clip is now in place. Turn the barrel and receiver group 
aver so that the sights are up again. Pull the operating rod all the way to the rear and 
hold it there. (If dummy rounds are not available for this study, allow the operating rod 
to go forward a minute distance, just until the operating rod catch no longer functions 
to hold it to the rear.) The operating rod spring provides the force for the forward 
movement. 

(1) Chambering. As the operating rod and bolt, actuated by the compressed operating 
rod spring, move forward, the bolt strips off the top round of the clip, guiding it into the 
chamber. When the bolt is fully forward, but not yet locked, the rear of the round has 
risen up under the extractor which grips the rim, and the ejector is depressed into the 
face of the bolt against the action of the ejector spring. 

(2) Locking, When the bolt is fully forward the hump of the operating rod contacts 
the operating lug on the bolt and rotates the bolt downward or clockwise, locking the 
bolt, ; 

(3) Alinement of the firing pin. Slightly before the bolt reaches its foremost position, 
the tang of the firing pin contacts the bridge of the receiver, stopping the forward 
movement of the firing pin, When the bolt is turned and fully locked, the tang of 
the firing pin is lined up with the slot in the bridge of the receiver and may be driven 
forward by the hammer, This is a safety feature to make sure that the bolt is fully 
locked belore the live round can be fired. Should the hammer fall before the bole is 
fully locked, the bolt camming lug on the hammer will strike the cocking cam on the 
bolt, causing the bolt to rotate to its locked position. 

(4) Termination of forward movement. Alter the bolt has been closed and locked, 
the operating cod continues forward for 5/16 of an inch; the forward movement is 
terminated when the bolt is locked and the operating rod is fully forward. 

Rearward movement. ‘The channeling of expanding powder gases provides the 
force for the rearward movement of the operating parts. 

(1) Action of the gas. Assume that a cartridge is in the chamber and the hammer 
is cocked. Squeeze the trigger and fire the cartridge. A chamber pressure of approxi- 
mately 50,000 Ibs. per sq. in, is generated and the bullet is propelled through the barrel. 
As the bullet passes the gas port this tremendous pressure has been reduced to approxi- 
imately 2,000 ths, per square inch, A small part of this gas, secking the casiest means 
of escape, expands through the gas port into the gas cylinder and strikes the head 
of the piston a sudden severe blow, driving the operating rod to the rear, and com- 
pressing the operating rod spring. 

(2) ction of operating rod and spring. Por the first 3/16 of an inch the operating ‘rod 
moves Independently, allowing it to build up suflicient speed to overcome the Inertia of 
the locked bolt. This “free play” is also a safety feature; it allows the bullet to clear the 
muzzle with the attendant reduction in chamber pressure before unlocking begins, 
preventing a blow-back of gases in the firer’s face. 

(3) Unlocking, As the operating rod continues to the rear, the front camming sur- 
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face in the hump of the operating rod contacts the operating lug on the bolt, turning 
the bolt counterclockwise, unlocking it, 

(4) Withdrawal of the firing pin. This action occurs at the same time the bolt is being 
unlocked. As the bolt is turned: counterclockwise, the tang of the firing pin contacts 
the bridge of the receiver and is cammied to the rear, withdrawing the striker of the 
firing pin into the face of the bolt. 

(5) Extraction. Extraction occurs next. Remember that the extractor has been gripping 
the rim of the cartridge case all the time that the round has been in the chamber. 
Initially the round is loosened in the chamber as the bolt unlocks, due to a very slight 
rearward movement of the bolt, As the bolt continues to the rear it pulls the empty 
case from the chamber. 

(6) Ejection, When the front of the empty case clears the rear of the chamber, the 
gjector (which has been continually pushing against the base of uve case) ejects the 
cmpty case from the receiver by the action of the expanding ejector spring, 

(7) Cocking. As the bolt moves to the rear, it forces the hammer rearward and 
downward into the cocked position, 

(8) Feeding. When the bolt in its rearward movement clears the top round in the 
clip, the follower, through the action of the compressed operating rod spring on the 
follower rod and follower arm, moves the top round up into the path of the bolt, 

(9) Termination of the rearward movement, The rearward movement ends when the 
square shoulder of the operating rod contacts the front of the receiver. 

Action following firing of 8th round. As rounds are gradually exhausted from the 
clip, the hump of the follower rod approaches the operating rod catch assembly. The 
contact of these two parts ejects the empty clip and holds the operating rod to the 


rear. 
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PLATE 24. ACTION FOLLOWING THE FIRING OF THE LAST ROUND 


(1) Action of follower and follower rod. While the 8th round is in the chamber, the 
follower is against the bottom of the bolt. When the 8th round is fired, the bolt comes 
to the rear and the follower, freed of this obstruction, moves all the wav up in the 
receiver. (Plate 24.) The hump of the follower rod makes contact with the 45° camming 
surface of the operating rod catch and cams the cateh toward the barrel. 

(2) Operating vod catch assembly. As the catch is cammed toward the barrel, its 
under-eut hook is engaged with the undercut heoks on the operating red, The 
engagement of these hooks holds the bolt open and the operating rod to the rear, 
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(3) Clip latch, When the operating rod catch is cammed toward the barrel, the long 
rear arm pivots about the follower arm pin and moves in the opposite direction against 
the front stud of the clip latch. he clip latch rotates, withdrawing the rear stud from the 
notch on the clip. 

(4) Ejection of empty clip, ‘The clip, now free from the restraining rear stud of the 
clip latch, is ejected by the compressed clip ejector. 

The operating parts are now in the same position as they were before loading and 
are ready to receive another full clip. 

FUNCTIONS OF THE ‘TRIGGER HOUSING GROUP. Cock the hammer and 
note how it is held in the cocked position by the hammer hooks (on the hammer) 
which engage the trigger lugs (on the trigger assembly). (Plate 25.) Close and latch the 


REAR HAMMER HOOKS HAMMER 


HAMMER HOOKS 

TRIGGER STOP 

TRIGGER LUGS 
SEAR 
TRIGGER PIN 


“~~ BOLT CAMMING LUG 
SAFETY HOOK 


CLIP EJECTOR 


: HAMMER PIN 


: 


By 
| 
TRIGGER™ “< 
H 

ac ereron AMMER SPRING PLUNGER 


TRIGGER GUARD HAMMER SPRING 


HAMMER SPRING HOUSING 
PLATE 25. TRIGGER HOUSING GROUP 


trigger guard. Hold the thumb over the hammer and allow it to go forward slowly by 
squeezing the trigger; note that as trigger lugs are rotated forward about the trigger pin, 
the hammer hooks are released and the hammer, actuated by the compressed hammer 
spring, goes forward, “This action occurs cach time the wigger is squeezed if the 
pressure on the trigger has been released after each shot. However, the cocking action 
following each shot is much faster than the firer’s release of the trigger, so there must 
be a means of preventing the hammer from following the bolt forward after cach shot 
when the pressure is maintained, ‘This is accomplished by the sear (on the trigger 
assembly) which engages the rear hammer hooks, Hold the finger on the trigger and 
push the hammer all the way to the rear; note how the rear hammer hooks are engaged 
by the sear. Release the trigger and note how the sear and rear hammer hooks are 
disengaged and how the trigger lugs again engage the hammer hooks, Squeeze the 
trigger lightly and note that as the trigger lugs are rotated forward, the sear makes 
contact with the rear hammer hooks, thus assisting in the squeeze. In marksmanship, 
this action is spoken of as “slack,” and the time between this and the disengagement 
of trigger lugs and hammer hooks is spoken of as “squeeze.” 
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Cock the hammer and push the safety to the rear or 
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“safe” position. Note how 


the hook of the safety is engaged over the safety lug of the hammer, thus locking the 
hammer in the cocked position (with the hammer hooks physically separated from the 
trigger lugs) so that the hammer cannot fall, Note also that the square shoulder of the 
safety blocks any forward movement of the trigger lugs. This is an automatic safety 
feature designed to block the hammer in the event of a broken hook on the safety. 
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PLATE 26. FUNCTIONING OF THE TRIGGER HOUSING GROUP 
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Chapter 3 —Operation, Immediate Action and Stoppages 


TO LOAD. When ammunition is not issued in loaded clips, insert cight rounds 
into the clip so that the base of each round is flat against the back of the clip. The 
bottom round should be against the left side of the clip (the rifle will fire whether the 
round is on the right or the left, since the follower slide automatically adjusts itself). 
This facilitates the loading by a right-handed man, since the ball of his thumb will 


PLATE 27. LOADING THE RIFLE 


be on the top round and not his slippery fingernail as would be the case if the top 
round is in the left. Except in continuous firing, loading is accomplished with the rifle 
locked. Hold the rifle at the balance with the left hand, and pull the operating handle 
all the way to the rear with the right hand. Place a loaded dip on top of the follower; 
raise the elbow high; place the ball of the thumb on the top round, just below its 
middle; and push the clip straight down into the open receiver, The pressure of the 
thumb on the top round holds the bolt to the rear (by this time the accelerator has 
functioned and the bolt is free to move forward), Swing the thumb to the right front 
smartly, With rifles which have been used extensively, the bolt may remain open; when 
this occurs, strike the operating rod handle smartly with the heel of the right hand 
and drive it forward. Do not ride the handle forward, because the bolt will not lock 
and a stoppage will occur on the first round. 

TO UNLOAD. To unload a cartridge from the chamber, hook the right thumb over 
the operating rod handle, pull and hold the operating rod in the extreme rear position, 
This extracts and ejects the round, 

To remove the loaded clip from the receiver, hold the rifle with your right hand, 
thumb on the operating rod handle, fingers around the trigger guard, and the rifle butt 
resting on your right groin. Place the palm of your left hand over the «receiver and 
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press in on the clip latch with your left thumb. The clip is ejected upward from the 
receiver and into your left hand. Do not allow the bolt te move forward during the 
operation as it will push the top cartridge forward and prevent ejection of the clip. 

To close the bolt on an empty chamber and retain a partially loaded clip in the 
receiver, press down on the top cartridge in the clip, allowing the bolt to slide forward 
over it; make sure that the bolt is fully closed, This can be done only when there are 
less than eight cartridges in the clip, 

OPERATION AS A SINGLE LOADER. The receiver being eimpty, pull the 
operating rod to the rear until it is caught by the operating rod catch, With the right 
hand, place one round in the chamber, seating it in place with the thumb, With the 
palm of the right hand against the receiver, the rear edge of the right hand against 
the operating rod handle, the fingers extended, joined, and pointing downward, force 
the operating rod handle slightly to the rear; depress the follower with the right thumb; 
and permit the bolt to ride forward about one inch over the follower, Then remove 
the thumb from the follower and release the operating rod handle. 

TO LOAD PARTIALLY FILLED CLIP. Using one hand. ‘To partially load a clip 
from any firing position, hold the rifle with your left hand at the firing position, with 
the butt of the rifle resting on a secure surface (the groin, thigh, or ground). Move 
the operating rod handle to its rearmost position with your right hand, opening the bolt. 
Place the enpty clip into the receiver, Nest, place the first cartridge into the clip and 
on the follower with the right hand. Press the second cartridge into the clip, exerting 
a downward turning motion toward the center of the clip with the right thumb until 
the cartridge snaps into place, In the same manner, continue to load the clip. After 
placing the last cartridge into the clip, loading is completed by pressing down slightly 
on the top cartridge with the right thumb, at the same time moving the operating rod 
handle slightly to the rear with the right edge of the right hand. Let the bolt move 
forward about one inch; this starts the tap round forward. Remove your right hand 
and allow the operating rod to go forward. This method of loading is useful in combat 
when a full clip of ammunition is not available. 


CAUTION, While pressing rounds into the clip keep the palm of the right hand 
against the receiver and in front of, but not touching, the operating rod handle. This 
will prevent the bolt from going forward and injuring the right thumb while loading 
rounds into the clip. 


Using both hands. Place the empty clip on a solid surface, gripping the sides of the 
clip with the thumb and middle finger of the right hand. With the left hand, insert 
the cartridges into the clip and hold them in place with the right forefinger inside the 
clip. When the rounds (less than eight) have all been inserted into the clip, place the 
clip on top of the follower without changing your grasp with your right hand. Use 
your left hand to assist in holding the cartridges in place and slide the clip down until 
the lip engages the top cartridge, Regrasp the rifle with the left hand at the firing 
position. Press down on the top cartridge with the right thumb, the palm of the right 
hand against the stock, and the side of the hand pressing the operating rod handle slightly 
to the rear, When the clip is engaged by the rear stud of the clip latch, allow the bolt 
to move forward about an inch, withdraw the right thumb, release the operating rod 
handle; this allows the bolt to close and lock. 

Whether using one or both hands, care should be taken to insure tit the base of 
each cartridge is against the rear wall of the clip. 

TO SET RIFLE AT SAFE. The loaded rifle is kept locked until the moment 
of firing. To lock the rifle, snap the safety to its rear position inside the trigger guard. 
In this position, the wigger cannot be squeezed because the upper end of the trigger is 
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TABLE OF MALFUNCTIONS 


Maltunction 


Failure to chamber. 


Couso 


Correction by soldier 


Dirty of rough chamber. 
Restricted gos port, 

Dirty of improperly lubri- 
cated rifle. 

Bont clip. 

Ruptured cartridgo case in 
chamber. 


1) Clean chamber, 

2) Clean gas port. 

3) Clean and lubricate rifle. 

{4} Replace clip. 

(5) Remove ruptured cartridge 
case, 


Failure to fire Tinimmner = 
leases bet rifle does not 


fire}. 


Patlore to extract 


Clip jumps out on seventh 
round, 


Fires in bursts of two of 
three rounds. 


Safely roleases when pressure 
is appliod on trigger. 


Pressure on trigger does not 
release hammer. 


Jumping rear sight. 


(1) Bolt not seated and locked. 
) Defective or broken firing 

pin. 

Defective ammunition. 


Dirly of rough chamber. 
) Restricted gas port. 

3} Dirty ammunition, 

) Failure to replace extractor 
plunger and spring. 
Broken extractor. 


(s) tra 


Bent followor rod. 


(1) Pull operating rod handle 
halfway to the rear and re- 
loose it. Insure compiete 
locking. 

6) Tentaas firing pin. 

3) Discard Discard round. 


I Gleea Claas dhamber, 

Clean gas port. 

Discard or cloan round. 

4) Replace extractor plunger 
ond spring. 

(5) Roplece extractor. 


Replace follower rod, 


(1) Sear broken or worn, or re- 
mains in open position, 
(2) Hammer spring housing im- 

properly assembled. 


Worn trigger stop on safely 
or broken safoty. 


(1) Deformed hammer or trigger, 
or worm trigger pin. 
(2) Trigger strikas trigger housing 


Loose rear sight nut. 


Creep in trigger, 


Burs on trigger lugs or hammer 
hooks. 


(1] Replace trigger assembly 
or hammer spring housing. 

(2) Disassemble and assemble 
trigger housing group cor- 
rectly, 


Replace safely. 


{1) Replace defective part. 
(2) Turn in to ordnance, 


Tighten roor ir sight nut. 


Replace trigger, or hammer or 
both, 


PLATE 28. TABLE OF MALFUNCTIONS 


blocked by the square shoulder of the safety (thus preventing the trigger lugs from 
disengaging the hammer hooks) and because the hook of the safety is engaged with the 
safety lug on the side of the hammer (thus preventing the hammer from moving forward), 
When Jocked, the rifle may be loaded or unloaded and operated by hand but cannot be 
fired. To unlock the rifle, push the safety to its forward position. 

TO CLEAR RIFLE. To clear the rifle, pull the operating rod fully to the rear, 
extracting and ejecting the cartridge from the chamber. Remove the clip from the 
receiver and leave the bolt open. Inspect the receiver and chamber to insure that they 
are empty. 

TO ADJUST REAR SIGHT. The rear sight is adjusted for range by wrning 
the elevating knob. This knob has numbered graduations for 200, 400, 600, 800, 1,000, 
and 1,200 yards of range and index lines between these graduations for 100, 300, 500, 
700, 900, and 1,100 yards, Adjustment for windage is made by wrning the windage knob. 
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Each windage graduation on the receiver represents an angular adjustment of 4 minutes. 
Elevating and windage knobs are graduated in “clicks” which represent 1 minute of 
angle or approximately | inch on the target for each 100 yards of range. Arrows on 
the knobs indicate the direction in which to turn them to obtain corresponding changes 
in the point of impact of the bullet. 

SAFETY PRECAUTIONS. Safety cannot’ be overemphasized. Whenever working 
with weapons, constant care and checking are necessary. Some of the precautions to 
observe in handling this rifle follow; these precautions are not intended to replave 
other existing safety regulations: 

A rifle with its bolt closed is never considered to be safe until it has been properly 
inspected, 

Do not playfully or carelessly point the rifle at anyone, Always consider the rifle loaded. 

Do not leave any obstruction in the muzzle or bore. 

STOPPAGES. All instruction in mechanical waining bas been directed to the 
thorough understanding of the rifle so that the soldier understands the causes of stoppages 
and consequently what action is necessary to reduce them. A stoppage is any uninten- 
tional cessation of fire. /mmtediate action is the unkesitating application of a probable 
remedy to reduce a stoppage withont investigating the cause, 

IMMEDIATE ACTION. If the rifle fails to fire, pull the operating rod handle 
all the way to the rear with the right hand, palm up; release it, aim and fire. This 
action will reduce approximately 959 of all stoppages, H{ the application of immediate 
action fails to clear up the trouble and it is necessary to continue firing, work the 
operating rod handle manually until you have suflicient time to investigate. 

The remaining 5% of stoppages which are not remedied by the action described 
above fall, roughly, into three classes: Failure to chanrber, failure to fire, and failure to 
extract; other stoppages are presented in the table (Plate 28). The necessary corrective 
action, based upon the knowledge of functioning, is presented in the table of imalfune- 


tions. 
Scunnce axp Mecuanics bit of ordinary copper sereen is inserted at top 
of burner as shown, 
In use, the air inlet is closed when the burner 
is lighted. Open air control until a bright blue 
flame appears.—E. E. Swanson. 


Bunsen Burner Easy to Make 
From Oil Can 


AW the entire spout from the cover of an oil 

con, Over the opening solder o thin brass 
disk slightly larger than the hole. Through cen- 
ter of disk drill a hole My inch in diameter, for 
the gas orilice. % 


A five inch length of 1” brass tubing is cen- 
tered on the oil can cover and soldered in place. 
About 3% inches from top of tube drill a half 
inch hole to admit air to the mixing chamber. 
Because the air-gas mixture must be regulate, 
a 1” width of spring brass slightly shorted than 
the circumference of the tube is bent into a ring 
and slipped on the pipe, 

This air inlet c . r must suc 
fairly easily over the hole. * 

Now drill a hole near the base of the oil can 
large enough to admit a 3” length of 34" copper 
tubing and solder tubing in place. A’ flexible 
rubber hose is slipped over this pipe and the 
opposite end is attached to the gas outlet. 

Spread shellac on lid gasket and assemble unit, 
Screw lid down tightly so gas will not escape. A 


up and down 


TUBE ON LID fi 
VX BY¥4" —t> 


| i 
Ve" AIR INLET BF 
HOLE— 


hes 


HW Ain INTAKE COVER 
He SOLDER 
GAS WILET TUBE 


DISK ON LID 
Yi” ORIFIC 
IN DISK 


OIL CAN + 
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Chapter 4 —Spare Parts, Appendages, and Accessories 


SPARE PARTS. The parts of any automatic or semiautomatic rifle will in time 
wear out or break; sets of spare parts are issued for the replacement of these articles, 
Whenever a spare part from the set is used, it should be replaced by another as soon as 
possible. Spare parts should be maintained complete so that they are ready for im- 
mediate insertion into the rifle. 

APPENDAGES, General. Appendages for the rifle are the bayonet and grenade 
launcher. 


Bayonet. The bayonet is a blade sharpened along the entire lower edge and partially 
along the upper edge. It is constructed so as to fit securely into the scabbard or onto the 
muzzle end of the rifle. Handles on its base make it a suitable hand weapon, 

Grenade launcher, The grenade Jauncher is a short tubular adaptation which is 
attached to the muzzle of the rifle enabling it to project various types of grenades. 

ACCESSORIES. General. Accessories include the tools required for disassembly 
and cleaning of the rifle; the gun slings, spare parts containers, covers, arm lockers, and 
similar articles, They should not be used for purposes other than for which intended 
and, when not in use, they should be stored in places provided for them, 

Arm locker, and rack. The arm locker and the arm rack are used to store or stack 
rifles and pistols 10 prevent mishandling or pilfering. 


PLATE 29. GUN SLINGS 


Barrel reflector. This is a small, L-shaped device having a short tube which slips 
into the chamber of the rifle barrel. It also has a mirror and an opening through which 
the reflection of the bore is obtained. The condition of the rifle bore may thereby be 
readily determined. 

Brush and thong. The brush and thong are used for cleaning the bore of the rifle. 
The oiler and thong case is partitioned so that one end contains the oil and oil dropper 
and the other holds the tip, weight, thong, and brush. 

Cleaning rod M3, The cleaning rod is of such length as to prevent damage to the 
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follower or the face of the bolt. The rod has a handle at one end and is threaded at 
the other end to receive the pateh or brush sections. The patch section is slowed to 
permit the insertion of a cleaning patch; the brush section is used to clean the bore 
of the rifle after firing. 

Combination tool. This tool consists of three parts, the chamber-cleaning brush, the 
handle, and the serew driver blade, The movable screw driver blade is used for adjusting 
the gas cylinder lock screw and various other screws while the notched blade of the 
handle is used on the rear sight locking nut. The small cylindrical projection is used to 
drift out pins. It is also used, together with the V-shaped groove cut into the face of the 
handle, to assemble the extractor and ejector. The curved undercut Jug or hook, com- 
monly called the hand extractor, is used to extract a cartridge case which the extractor has 
failed to withdraw. 

Gun slings. Slings are perforated adjustable leather (or web) belts attached to the 
underside of the weapon, They provide a means of carrying the rifle over the shoulder. 
In marksmanship, they provide great assistance in steadying the rifle, Slings are normally 
issued already attached to the rifle as indicated in Plate 29, 

The ruptured cartridge extractor. This extractor has the general shape of a caliber 
30 cartridge and consists of three parts; the spindle, the head, and the sleeve, To use 
the ruptured cartridge extractor, the cartridge clip and live cartridges must be removed 
from the rifle, The ruptured cartridge extractor is then inserted through the opening 
of the ruptured case and pushed forward into the chamber. Allow the bolt to close 
without excessive shock so that the extractor on the bolt engages the head of the rup- 
tured cartridge extractor, When the bolt is opened, the ruptured cartridge extractor 
will remove the ruptured cartridge. 

The M2 aiming device. (Plate 30). This is an instructional aid that allows the coach to 
positively check the pupil's sight picture during preparatory marksmanship taining 
and range practice. As the coach looks into the aiming device, he sees reflected on the 
glass an image of the sight picture as the rifleman sees it. This allows the coach to 
check on those men who do not hold their breath properly, and it enables him to help 
the inexperienced rifleman to obtain the correct sight picture. The device is attached 
by fitting the two extensions over the rear sight. 


SMOKED PEEP 
GLASS Sight 


PUPIL'S | COACHES LINE 
LINE OF VISION 


PLATE 30, M2 AIMING DEVICE 
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Chapter 5 —Ammunition 


AMMUNITION, The information which follows pertains to the several types 
of cartridges used in the MI rifle. 

CLASSIFICATION, DESCRIPTION, AND USE. The ammunition that you may 
use in the MI rifle is described in this section. This rifle can fire several types of 
ammunition, You are responsible for being able to recognize these types, to know 
which is best to use for certain targets, and to properly care for the ammunition. 

In most types of small-arms ammunition, a cartridge consists of a cartridge case, 
primer, propelling charge, and the bullet. Plate 31 shows the construction of a typical 
cartridge and its parts. 


EXTRACTING 
GROOVE 


PRIMER 


CARTRIDGE GASE 
PLATE 31. PARTS OF THE CALIBER .30 ROUND 


The term bullet refers only to a small arms projectile. The term dail was originally 
used to describe the ball shaped bullet of very early small arms ammunition. The term 
ball ammunition now refers to a cartridge having a bullct which has a metallic jacket 
filled only with lead. 

Based on use, the principal classifications of the several types of ammunition used 
with your rifle are: 

(1) Ball, M2—for use in marksmanship uaining. 

(2) Tracer, Ml—observation of fire, incendiary, and signaling purposes. 

(3) Armor-piercing, M2—for use against lightly armored vehicles, protective shelters, 
and personnel, 

(4) Incendiary, Ml—for use against inflammable material. 

(5) Armor-piercing incendiary, Ml4—used in place of cither the armor-piercing or 
incendiary cartridges. 

(6) Rifle grenade cartridge, M3—used in propelling grenades. 

(7) Blank, M1909—for simulated fire, signaling, and salute. 

(8) Dummy—used for training. 


LOT NUMBERS AND GRADE. When ammunition is manufactured it is given 
a lot number which is marked on packing containers and on a card inclosed within 
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each box. The lot number is used for purposes of record. Make sure that ammunition 
of one lot is not mixed with that of another lot. 

CARE, HANDLING, AND PRESERVATION, Small arms ammunition is not 
dangerous to handle. It should not be stored near sources of heat, as heat produces a 
chemical change which increases the powder strength. If it becomes wet, lightly corroded, 
or dirty, wipe it off at once, but do not polish or oil it, Boxes of ammunition should 
not be opened until ready for use. If boxes become broken, they should be repaired at 
once and re-marked if necessary. Except in an emergency, no .30 caliber ammunition 
should be fired until it is identified as to lot number and grade, 

Protect ammunition from mud, sand, and water. If it gets wet or dirty, wipe it off 
at once with a clean, dry cloth. Light corrosion should be wiped off as soon as it is 
discovered. Heavily corroded cartridges must be turned in. 

During marksmanship and combat training, no caliber .30 ammunition will be fired 
until tt has been identified by an ammunition lot number and grade, 

Do not expose ammunition to the direct rays of the sun. If the powder is heated, 
excessive pressure may be developed when the weapon is fired. ‘This condition will 
affect. ammunition performance, 

Do not oil or grease ammunition. The dust and other abrasives that collect on greasy 
ammunition are injurious to the operating parts of the rifle. 

Do not attempt to fire cartridges that have bad dents, scratches, or loose bullets, or 
those that are corroded. If you think a cartridge is defective, return it, Do not throw 
away or attempt to destroy defective ammunition. 

BALLISTIC DATA. Approximate maximum ranges and average velocities are 
shown below: 


Avernge muzzle Approximate 
Type and model of caliber 30 cartridge velocity (feet maximum 
per-second) range (yards) 


A. P21. Mtg (Standard for all ground combat use) ... 2,830 3,300 
WARS 5 ebcrcceeeawtde ev iakseiaerane sass wae 2,8oo 3,500 
THPARER DER woxcaneG pests cuscckanccdeesceleenroten 2,750 3359 
‘Arinnhpleterg,: BAS since densa eu cece cists weave Sie 2,770 3,160 
ficcwtRary, BiG: 5 ove wets0 ens ; Gee Seve 3,020 2,875 


PRECAUTIONS IN FIRING BLANK AMMUNITION. It is dangerous to fire 
blank cartridges at personnel at Jess than 20 yards, as the wad or paper cup may fail 
to break up within this distance. 

Misfires in which the primer explodes but fails to ignite the powder charge may 
prove dangerous when blank ammuntion is being fired. In this type of misfire, some 
of the powder may be blown into the bore of the weapon. A series of such rounds 
in which the powder fails to ignite (because of moisture or other causes) will result in 
serious damage when the accumulated powder is ignited by a subsequent cartridge. 
When misfires are encountered in blank ammunition in excess of five percent, the lot 
will be withdrawn and reported to the Ordnance Corps, 
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Chapter 6 —Care and Cleaning 


GENERAL. Responsibility. The care, cleaning, and preservation of the rifle is an 
important duty. It is the responsibility of all concerned with the rifle to see that it is 
properly performed, since experience has proven that more rifles become unserviceable 
through lack of care than from firing. This axiom holds true even under the rigors of 
combat. 

Materials. The materials used in care and cleaning are: 

(1) Cleaning materials: 

Soap and water, Used to clean only the bore and gas cylinder. 

Rifle-bore cleaner. Used for cleaning the bore after firing; contains rust preventive 
properties of a very temporary nature and will dissolve the primer-salts which collect 
moisture; its use should be followed by immediate drying and application of a special 
preservative lubricating oil. 

Dry-cleaning solvent. A non-corrosive, petroleum-base liquid used for removing grease 
and rust-preventive compound; it is highly inflammable, and also will attack and dis- 
color rubber; generally used as a bath for small parts and applied with rag swabs to 
large parts. 

Decontaminating agents, Used under special conditions to remove chemical agents. 

(2) Lubricants: 

Medium preservative lubricating oil is a highly refined, non-hardening mineral lubricat- 
ing oil containing a rust inhibiting additive. It forms a relatively heavy film which 
resists the direct action of salt spray. These characteristics make it useful for coating 
all parts of the weapon before landing operations, Use it in preference to preservative 
lubricating oil, special, only when the rifle is to be exposed to salt water, high humidity 
atmospheric conditions, or high temperatures. 

Special preservative lubricating oil is a thin oil used for lubricating at normal and 
low temperatures and for providing temporary protection apainst rust. Use this oil 
for preserving the bore after the rifle has been fired and cleaned. Make frequent inspec- 
tions to assure maintenance of an adequate protective film of oil, 

Rifle grease. Possesses high resistance to the action of water. [t is used sparingly on 
those parts subject to heavy wear in wet climates or during amphibious operations. 
(Plate 32.) It is issued in small plastic containers and is carried in the rifle butt recess. 


Engine oil, SAE 10 way be used when the oils mentioned above cannot be obtained. 
In cold weather any oil as heavy as this causes sluggish operation and may prevent 
the rifle from working. This alternate oil does not possess the rust preventive proper- 
ties of preservative lubricating oils. When engine oil is used, the weapons must be 
examined, cleaned, and reoiled frequently. 

(3) Preservatives: 

Median rust-preventive compound is issued for protecting the metal parts for lony 
periods of time while the rifles are boxed and in storage. Warm it before application. 
When you have no way to heat it, brush it onto the parts when the temperature of 
the atmosphere is about §0° F. At temperatures below 80° I, medium rust-preventive 
compound becomes thick and sluggish and it is not economical to use it without pre- 
heating. 

Raw linseed oil, A vegetable oil used to prevent drying of the wooden parts and 
to preserve them. Applied with long strokes of the hand, it materially enhances the ap- 
pearance of wood. 

Neat's-foot oil. A pale, yellow animal oil used to keep leather supple and pliant, 
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Abrasives and metal-fouling solution. Abrasives (emery cloth, sandpaper, etc.) must 
never be used on the rifle, nor may metal-fouling solutions be used by other than 
Ordnance personnel. 

CARE AND CLEANING WHEN NO FIRING IS DONE. ‘This includes the 
care of the rifle necessary to preserve its condition and appearance during periods when 
no firing is done, 

The bore should always be cleaned by inserting a cleaning rod into the muzzle 
end, If a rod longer than the M3 is used, the follower and face of the bolt must be 
protected against damage by the rod. Run a patch forward and backward through the 
bore several times, making sure that the patch goes all the way through before reversing 
the direction, Replace the patch and repeat until it comes out clean. Run an oily 
patch (special preservative lubricating oil) through the bore. 

Clean the small screw heads and crevices with a small brush or stick. Many a 
shaving brush has spent its declining years at this service. Clean the metal parts with 
a dry cloth and wipe with an oil-dampened cloth to provide a protective finish, Wipe the 
stock and hand yuards with a clean cloth and rub in Jinseed oil. Preserve the leather 
sling with neat’s-foot oil as required. 

Place the rille in its rack, Do not use muzzle plugs or covers as they promote the 
collection of moisture which subsequently turns to rust, 

PREPARATORY TO FIRING, The operation described above will preserve the 
rifle indefinitely, but certain other things must be done to prepare it for firing. 

Dismount the three main groups, clean thoroughly, making sure that the bore 
and chamber are clean and dry. 

Remove the gas cylinder lock screw and ascertain that the gas port is clean. If it is 
plugged, a paper clip will open it. 

Put a light coat of oil op all metal parts which do not come in contact with the 
ammunition. (Oil is a liquid and only slightly compressible. If it enters the chamber, 
the cartridge is prevented from normal expansion when fired, and ruptured cartridges 
may result.) 

Apply oil minutely to the working parts, including bolt lugs, bolt guides, cocking 
cam on bolt, contact surfaces of barrel and operating rod, operating red guide groove on 
side of receiver, operating rod spring, and the cammed surface in the hump of the 
operating rod, ' 

AFTER FIRING. General. After a weapon is fired, primary cousideration is 
the prevention of rust. The residue left after firing consists mainly of primer salts, 
powder ashes, metal fouling, and carbon. In mest small arms ammunition (carbine 
excluded), the primer contains a salt which collects moisture like table salt. It 
collects about the chamber and may be deposited throughout the bore. Rifle bore 
cleaner will remove it. Powder ashes are easily blown away. Metal fouling is almost a 
bygone worry in the day of jacketed bullets, so much so that only Ordnance personnel 
are permitted to remove it. Carbon, formed by cooling powder gasses, clings to the 
entire gas system and is a constant worry both because it can clog the rifle into mal- 
functioning and because it promotes rust, Rifle-bore cleaner will also remove it although 
considerable effort is required. 

Cleaning procedure after firing. The rifle must be cleaned the same day it is fired 
and for three days, at least, following the day of last firing. 

(1) Bore and chamber. Using the same equipment as for garrison cleaning, follow 
this sequence: 

Wet patches (rifle-bore cleaner or hot soapy water; the former is preferred) 

Rille bore brush 
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Wer patches 

Dry patches 

Inspection (Repeat the above until a dry patch comes out clean; the bere is then 
ready for detailed inspection) 

Oily patch 

NOTE: The chamber must receive special attention as it is larger than the bore, 
Use the chamber cleaning brush on the combination tool and follow the sequence 
outlined above. To use the chamber cleaning brush, place it on a patch held in the left 
hand. Close the left hand over the patch and brush and give the brush about three turns 
to the right. This causes the patch to wrap neatly around and cover the brush, A slight 
pressure with the forefinger of the left hand while turning the brush, will twist the 
end of the patch like the finished end-of a hand rolled cigarette. This insures cleaning 
the full length of the chamber. Clean by twisting the patch-covered brush in the chamber. 

(2) Gas system, Remove the gas cylinder lock serew and clean it thoroughly, using 
rifle-bore cleaner. Using a paper clip or pin, make certain that the gas port in the 
barrel and cylinder is open. Clean the gas cylinder in the same way as the bore was 
cleaned. Scrape the head of the piston clean afier it has been removed from the rifle; use 
rifle-bore cleaner on the piston and rod, Be sure all carbon deposits are removed before 
assembling; oil lightly both exterior and interior. 

(3) Remainder of operating parts. Disassemble and wipe clean. Oil lightly and 
assemble. 

(4) Exterior surfaces. Give them the same care as when no firing was done, 

ON RANGE, DURING FIELD FIRING, OR DURING OPERATIONS. To 
obtain a maximum of efficiency and to prevent damage to the rifle the following points 
must be observed: 

(1) Never tre the rifle with any obstruction in the bore. 

(2) Keep the chamber clean (prevents stoppages) and dry (prevents ruptured car- 
tridges. 

(3) Never leave any obstructions in the bore—they promote rust and are casily 
forgotten, 

(4) Watch for excessive friction, characterized by sluggish operation; if it occurs, oil 
all the metal parts which do not contact the ammunition, 

(5) If the rifle is exposed to severe rain or salt spray and the bolt fails to operate, oil 
as above, and apply rifle grease sparingly to parts shown in Plate 21. To apply oil or 
grease, dismount the three main groups or apply directly to assembled rifle with a 
matchstick or the oiler. 

(6) Keep a thin film of oil on all metal parts except those touching the ammunition, 

(7) Keep the rifle clean,-paying particular attention to carbon deposits. 

(8) In emergencies, any clean light mincral oil (SAE #10) may be used in lieu, of 
prescribed Jubricants, 

(9) Inspect, or have rifles inspected, frequently and periodically. 
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Principles of Interrogation FM 30-15 


Interrogation is the art of questioning and examining a source in order to obtain the 
maximum amount of usable information. The pool of any interrogation is to obtain useful and 
reliable information in a lawful manner and in a minimum amount of time, meeting the 
intelligence requirements of any echelon of command. Sources may be civilian internees, 
insurgents, enemy prisoners of war, defectors, refugees, displaced persons, agents or suspected 
agents, or other non-US personnel. A good interrogation produces needed information which is 
timely, complete, clear, and accurate. An interrogation involves the interaction of two per- 
sonalities, the source and the interrogator. Each contact between these two differs to some 
degree because of the individual characteristics and capabilities of the participants. Further- 
inore, the circumstances of each contact and the physical environment are variables. Ad- 
ditionally, there are many types and forms of intelligence interrogations, such as the inter- 
view, the debriefing, and the elicitation. There are, however, certain principles which can be 
considered to have general applicability to all types of interrogations, namely, the objective, 
initiative, accuracy, prohibition against use of force, and security. 

Objective 

Each interrogation must be conducted for a definite purpose. The interrogator must keep 
this purpose firmly in mind as he proceeds to obtain the maximum amount of usable informa- 
tion to satisfy the assigned requirement and thus contribute to the successful 
accomplishment of the unit's inission. ‘The objective may be so specific as to esLablish the exact 
location ofa minefield, or it may be general, seeking to obtain order of battle information about 
a specific echelon of the enemy forces. In either case, the interrogator must use the objective as 
a basis for planning and conducting the interrogation. He should attempt to prevent the source 
from becoming aware of the true objective of he interrogation. The interrogator should not 
concentrate on the objective to the extent that he overlooks or fails lo recognize and exploit 
other valuable information extracted from the source. For example, during an interrogation 
the interrogator learns of the presence of a heretofore unknown, highly destructive weapon. 
Although this information may not be in line with his specific objective, the interrogator must 
develop this important lead to obtain all possible information concerning this weapon. It then 
becomes obvious that the objective of an interrogation can be changed as necessary or desired. 


Initiative 


Me Achieving and maintaining the initiative is essential to a successful interrogation just 
as the offense is the key to success in combat operations. The initiative in any interroga- 
tion must rest with the interrogator throughout the entire interrogation. He will have 
certain advantages at the beginning of an interrogation which will enable him to grasp 
the initiative and assist in maintaining this initiative throughout the interrogation. 
® ‘The source, especially if detained by military forces during tactical operations, 
normally has undergone a traumatic experience and fears for his life. This anxiety is 
usually intensified by the source’s lack of knowledge and understanding of what is 
about to oceur (fear of the unknown), or by the unfounded fear that he will be tortured 
or executed. 
© ‘The interrogator has a position of authority over the source. ‘lhe source realizes 
this fact, and, in some cases, believes that his future might well depend upon his 
association with the interrogator. 
9 The interrogator clearly knows the purpose of the interrogation; the source does 
not—he may assume, but he cannot be certain. This gives the interrogator a distinct” 
advantage. 


@ Having gained the initial advantage, the interrogator must strive to maintain 
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the initiative by applying appropriate interrogation techniques through exercise of 
self-control; by taking advantage of the source’s weaknesses as they become apparent; 
and by continuously displaying an attitude of confidence and sel-assurance. The 
interrogator, however, tnust never take advantage of the source’s weaknesses to the 
extent that the interrogation involves threats, insults, torture or exposure to un- 
pleasant or inhumane treatment of any kind. 


@ It is possible for an interrogator to lose the initiative during interrogation of a source. 
If this should occur, postponement of the interrogation and a reassessment of the situation 
is advisable. If the interrogation is resumed, it might be advantageous to introduce a 
different interrogator. Following are some examples of loss of initiative: 
® ‘The interrogator becomes angry and completely loses his composure and self- 
control because of the arrogant actions of the source. As a result, the interrogator 
loses sight of his objective and concentrates his efforts on humbling the source. 
® During the interrogation the interrogator fails to note significant discrepancies 
in the source's story, ‘The interrogator may lose the initiative as the source gains 
confidence from his success and resorts to further deception, leading the interrogator 
away from the objective of the interrogation. 
® The interrogator becomes overly friendly with the source and allows him to lead 
the interrogation, ‘The source reports only what he believes to be important and 
neglects several significant items of information which could have been obtained had 
the interrogator maintained the initiative. 
Accuracy 


The interrogator must make every effort to oblain accurate information from the source. 
He must be certain that he understands the source correctly by repeating questions at 
varying intervals, The interrogator, however, is not the final analyst and should not reject or 
degrade information because it conflicts with previous information, The interrogator’s primary 
mission, is collection of information, not evaluation. Conversely, the interrogator should not 
accept all information as the truth; he must view all information with skepticism and, to the 
extent his capability and time permit, should attempt to confirm or deny information received. 
Of great importance is the accurate reporting of information to the using elements. The 
interrogator must cheek his notes against the finished report to insure that they contain and 
identify appropriately the information as heard, scen, or assumed by the source. 
Prohibition Against Use of Force 
M The use of force, mental torture, threats, insults or exposure to unpleasant and 
inhumane treatment of any kind as an aid to interrogation is prohibited by law and is not 
authorized or condoned by the United States Army. Iexperience indicates that the use of 
force is nol necessary to gain cooperation of sources for interrogation. Use of force is a poar 
technique, yields unrealiable results, may damage subsequent collection efforts, and can 
induce the source lo say what he thinks the interrogator wants to hear. However, the use 
of force is not to be confused with psychological ploys, verbal trickery, or other nonviolent 
and noncoereive ruses used by the interrogator in Uie successful interrogation of hesitant 
or uncooperative sources. 
Hl The psychological techniques and principles outlined in this manual should neither 
be confused with, nor construed to be synonymous with, unauthorized techniques such as 
“brainwashing,” mental torture, or any other form of mental coercion to include drugs 
that may induce lasting and permanent mental alteration and damage. In this regard, it 
should be noted that historically: 
© “Brainwashing” involves the conditioning of a source’s Stimulus-Response Bond 
through methods such as, but not limited to, sensory deprivation, indoctrination, 
group dynamics, or combinations thereof. The objective of this procedure is directed 
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primarily towards the source's acceplance and adoption of beliefs, behavior, or doc- 
trine alien to his native cultural env ironment, for propaganda rather than intelli- 
gence collection purposes. 
@® Mental torture and coercion revolve around eliminating the source's “Free Will” 
and are explicit violations of Article 17, Geneva Conventions Relative to the Treat- 
ment of Prisoners of War (GPW). Precedence indicates that mental torture or coercion 
involves using force or violence, or other threats lo gain a source’s couperation. When 
vivlence is threatened, the source has to choose between cooperating with those in 
authority and having force (including death and/or dismemberment) applied to him- 
self or his family. However, for the threat of violence to become effective, the au- 
thority must apply violence to substantiate his threats. In most instances, the actual 
use of physical violence precludes the exercise of "Free Will” by the source in choosing 
between the available alternatives. 
@ The techniques and principles contained within this manual are intended to serve as 
guides in obtaining the willing cooperation of a source; and the absence of the use of 
threats in interrogation is intentional, as their enforvement and use normally constitute 
violations of international Jaw and may result in prosecution under the Uniform Code of 
Military Justice. Additionally, the inability to carry out a threat of violence or force 
renders an interrogator ineffective should the source challenge the threat. Consequently, 
fromm both legal and moral viewpoints, the restrictions established by international law, 
agreements, and customs render threats of force, violence, and deprivation uscless as 
interrogation techniques. : 
Security 
The interrogator, by virtue of his position, possesses much classified information. He 
constantly must be aware that his job is lo obtain information, not impart it to the source, The 
necessity for safeguarding military information is an ever-present and ever-important re- 
quirement. This becomes very clear when one considers that among those persons with whom 
the interrogator has contact there will be those attempting to collect information for the 
enemy. The interrogator must be alert to detect any attempt to elicit information from him. 


The Interrogator 
General 

The use of properly qualified and thoroughly trained interrogators is a fundamental 
requirement for the efficient exploitation of human and material sources which are of potential 
intelligence interest, ‘These interrogators are found in military intelligence units. Inter- 
rogators are selected for their personal qualities and special skills and abilities. 


Personal Qualities 
The obvious personal qualities which an interrogator should possess are an interest in 
human nature and suitable personality characteristics which will enable him to gain the 
cooperation ofa source to be interrogated. Ideally, these and other personal qualities would be 
inherent in an interrogator; however, in most cases an interrogator can correct some deficien- 
cies in these qualities if he has the desire and is willing to devote much time to study and 
practice. Some of the personal qualities desirable in an interrogator are: 
@ Motivation. An interrogator may be motivated, for example, by interest in human 
relations, intellectual curiosity, a desire to react positively to the challenge of personality 
interplay, or an enthusiasm for the collection of information. Whatever the motivation, it 
is the most significant factor in the success achieved by an interrogator. Without motiva- 
tion other qualities lose their significance. The stronger {he motivation, the more success- 
ful the interrogator, The mental attitude of an interrogator is actually a part of motiva- 
tion. An interrogator must approach each interrogation as a separate entity. He should 
look forward to starting the interrogation and must be confident thal the source will 
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cooperate. He must have the will to do a good job. Such an attitude on the part of the 
interrogator will be felt by the source and will increase the chances of conperation. 


@ Alertness. The interrogator must be constantly aware of the shifting attitudes which 
normally characterize a source’s reaction to interrogation. The interrogator must note the 
source's every gesture, word, and voice inflection. Is the source angry, frightened, light- 
hearted, talkative, sullen, vague, straightforward, at ease, cooperative, worried, nervous, 
sincere? If the source is angry, why is he angry? Is it because he resents being interro- 
gated, or is it because he was captured? There may be other reasons. The interrogator 
must allempt to determine why the source is in a certain mood or why his mood suddenly 
changed. It is from the source's mood and actions that the interrogator can best determine 
how to proceed with the interrogation. The interrogator must watch for any indica- 
tion that the source is withholding additional information. He must watch for a tenden- 
cy to resist further questioning, for diminishing resistance, for contradictions or other 
tendencies, 

@ Patience and Tact. ‘These qualities in an interrogator assist in creating and main- 
taining a favorable atmosphere between himself and the source, thereby enhancing the 
sucess of the interrogation. The validity of a source's statements and the motives behind 
these statements may be obtainable only through the exercise of tact and patience, Dis- 
playing impatience encourages the difficult source to think that if he remains unrespon- 
sive fora little longer, the interrogator will stop his questioning. The display of impatience 
may cause the source lo lose respect for the interrogator, thereby reducing his effective- 
ness. An interrogator displaying patience and Lact will be able to terminate an interroga- 
tion and to reinstitute further interrogation without having aroused apprehension or 
resentment. 

f@ Credibility. The interrogator must maintain credibility with the source, lailure to 
produce material rewards when promised may adversely affect future interrogations. 
Likewise, the importance of honest reporting cannot be overstressed, since interrogation 
reports are often used as a basis for tactical decisions and operations. 

® Objectivity. The interrogator must have the ability to maintain a dispassionate 
mental attitude regardless of the emotional reactions he may actually experience or which 
he may simulate during the interrogation. Without this required objectivity, the inter- 
rogator may unconsciously distort the information acquired and may be unable to vary his 
interrogation techniques effectively. 

® Self-Control. An exceptional degree of self-control is required by the interrogator to 
avoid displays of genuine anger, irritation, sympathy, or weariness which may cause him 
to lose the initiative during the interrogation. This quality is especially important when 
employing interrogation techniques which require the display of simulated emotions or 
attitudes. 

@ Adaptability. An interrogator must be able to adapt himself to the many and varied 
personalities which he will encounter, He should try to imagine himself in the source's 
position. By being able to so adapt, the interrogator can smoothly shifl his techniques and 
approaches during interrogations, ‘The interrogator must also be able to adapt himself to 
the operational environment. Interrogators will, in many cases, be required to function 
effectively under a variety of unfavorable physical conditions. 

® Perseverance. A tenacity of purpose, in many cases, will make the difference be- 
tween an interrogator who is merely good and one who is superior. An interrogator who 
hecomes easily discouraged by opposition, noncooperation, and other difficulties, will 
neither aggressively pursue the objective to a successful conclusion nor seek leads to other 
valuable information. 


® Appearance and Demeanor. The personal appearance and behavior of the inter- 
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rogator may influence, to a great degree, the conduct of the interrogation and the attitude 
of the source toward the interrogator. A neat, organized, and professional appearance will 
favorably influence the source. A firm, deliberate, and businesslike manner of speech and 
attitude will create a proper environment for the conduct of a successful interrogation. If 
the interrogator’s personal manner reflects fairness, strength, and efficiency, the source 
may prove cooperative and more receptive to questioning. 


Special Skills and Abilities 


The interrogator must possess, or acquire through training and experience, a number of 
special skills and knowledge. 

B Knowledge of Interrogation Techniques, Specific interrogation techniques ap- 

plicable to all forms of interrogation are discussed in chapter 2. 

M@ Understanding of Basic Psychology. An interrogator ean best adapt himself to 

the souree’s personality and control his own reactions when he has an understanding of basic 

psychological factors, traits, attitudes, drives, motivations, and inhibitions, For example, the 

timely use or promise of rewards and incentives may mean the difference between success or 

failure of an interrogation and future exploitation of the source. 
Interrogator Training 

Training in intelligence interrogation consists of specific instruction in the provisions af 
the Geneva Conventions of 12 August 1949, and in the general principles of the law of land 
warfare. Emphasis should be given to the practical application and benefits of lawful interro- 
gation procedures as outlined in this manual. Additional training should be given to further 
this knowledge and improve special skills listed and discussed in the previous paragraph. It is 
important that the interrogator he well versed in US forces organization, tactics, techniques, 
equipment, and related subjects so that he can judge the relative significance of infarmation a 
source may impart to him. 


SECTION IV. The Source 
General 


The types of persons an interrogator encounters will vary greatly in personality, social 
class, civilian occupation, military specialties, and political and religious beliefs. Their physical 
conditions may range from near death to perfect health, their mental abilities may range from 
well below average to well above average, and their security consciousness may range from the 
lowest to the highest. Sources may be civilian internees, enemy prisoners of war, defectors, 
refugees, displaced persons, agents or suspected agents, or other non-US personnel. Because of 
these variations, the interrogator must make a careful study of every source to obtain an 
evaluation of his character and use it as a basis for interrogation, 

Categories of Sources 
From the standpoint of attitude toward the interrogator or toward the act of interrogation 
itself, sources fall into the three broad categories described below. 

| Cooperative and Friendly. A cooperative and friendly source offers little resistance 
to the interrogation, and normally will speak freely on almost any topic broached, other 
than on that which will tend to incriminate or degrade him personally. To secure the 
maximum value from this type of source, the interrogator must take care lo establish and 
to preserve a friendly and cooperative atmosphere by not inquiring into those private 
affairs of the souree which are beyond the scope of the interrogation. At the same time, he 
must avoid becoming overly friendly and losing control of the interrogation. 

BH Neutral and Nonpartisan, A neutral and nonpartisan source is cooperative to a 
limited degree. He normally takes the position of answering questions asked directly, but 
seldom volunteers information. In some cases he may be afraid to answer for fear of 
reprisals by the enemy. This often is the case in a conflict involving irregular forces, or in 
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internal defense operational environments, where the people may be fearful of insurgent 
reprisal should they cooperate with government forces or submit to interrogation or 
questioning. With the neutral and nonpartisan source, the interrogator may have to ask 
many specific questions to obtain the information required. ¥ 

M jlostile and Antagonistic, A hostile and antagonistic source offers the most difficult 
interrogation problem, In many cases he will refuse to talk at all and will offer a real 
challenge lo the interrogator, ‘The exercise of self-control, patience, and tact are particu- 
larly important when dealing with him. As a rule, it is considered unprofitable to expend 
excessive time and effort in interrogating hostile and antagonistic sources al the lower 
echelons, When time is available and the source is an excellent target for exploitation, he 
should be isolated and repeatedly interrogated to obtain his cooperation. A more concen- 
trated interrogation effort can be accomplished at higher levels. 


Chapter 2 THE INTERROGATION PROCESS 
General 


Basic Types of Interrogation 
This chapter considers the basic types of interrogation, the phases of au interroga- 


tion, the techniques of approach and questioning, the psychological aspects of interroga- 
tion, and the use of the polygraph. 


Interrogation normally takes two general forms—direct interrogation and indirect 
interrogation. The distinetion between the two lies primarily in the source’s awareness of 
the fact that he is being interrogated. 


H Direct Interrogation. [pn the direct form of interrogation, the source is aware of 
the fact that he is being interrogated, but he may or may not learn the true objec- 
tive of the interrogation. This method may be likened to a cross-examination of a wit- 
ness ina court of law in that every ethical and legal advantage is taken by the inter- 
rogator, An advantage of the direct form of interrogation is that it is less time 
consuming, and, for this reason, it is the most frequently used method. The direct 
form of interrogation is used in almost all EPW interrogations, from the prelimi- 
nary screening in combat areas and occupied zones to the detailed and methodical 
questioning of suspected enemy agents. An example of the direct form of inter- 
rogation would be the questioning of an EPW about his military history. He may or 
may not learn that the specific information wanted by the interrogator is the loca- 
tion of the EPW’s present unit headquarters. Also included in the direct form of in- 
terrogation is the interview. 
M Indirect Interrogation. This form of interrogation is characterized by obtain- 
ing information through deception. The task of the interrogator is to extract the max- 
imum amount of usable information from a source without his realizing that he is 
under interrogation. This form of interrogation requires careful planning, extreme 
discretion, and skillful application; only the skilled and experienced interrogator can 
employ this method with success. An example of this form of interrogation could 
be the disguising of the interrogator as a guard in an EPW compound; by becoming 
friendly with EPW, the interrogator is able to elicit information through idle con- 
versation. This method is more frequently employed at higher echelons with selected 
sources who are thought to possess valuable information. 

Both types of interrogation, direct and indirect, may be used at either the tactical or 
strategic levels of intelligence. At a tactical level, information of immediate use to the 
combat commander is normally the goal, and due to time limitations, direct interrogation 
is usually more feasible. At a strategic level, the goal is detailed information concerning 
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(for example) the enemy country’s capabilities to wage continued hostilities. The use of 
either direct or indirect interrogation will be dependent upon the time available to con- 
duct the interrogation, the capabilities of the interrogator, and the particular cir- 
cumstances and disposition of the source. ~ 


Selection of Sources 

Criteria for the selection of personnel to be interrogated vary with the nature of the 
information sought, time limitations, number and types of potential sources available, 
and the exact circumstances surrounding the employment of US Forces. In this regard, 
the selection of sources is particularly important in conducting interrogations at tactical 
echelons of command, because of the proximity to enemy elements, the number and condi- 
tions of detainees, and time restrictions, 


Phases of Interrogation 

Planning and Preparation Phase 
BH General. Each interrogation requires considerable advance planning and prep- 
aration if it is to succeed. T’o have the interrogator prepare himself adequately, it is 
incumbent upon the person(s) who capture, take into custody, or guard the source to 
report all pertinent information, orally or in writing, on the circumstances of the 
capture or seizure and on the attitude, behavior, and treatment of the source during 
custody, The captive tag is the common method of providing data on a detainee. Oral 
or writlen reports must be made available to the interrogator unless their impor- 
tance requires other disposition. 


gPlanning Consideration. Every interrogator must continuously plan and pre- 
pare himself by keeping abreast of current events, the local and world situation, 
and the latest interrogation aids and techniques, and by practicing the techniques 
and languages. Many unsuccessful interrogations result from inadequate planning 
and preparation. In addition to the above, the interrogator must consider the follow- 
ing factors when preparing for an interrogation: 


© Specialized Background Knowledge. "The interrogation may require that 
the inlerrogator conduct research to obtain detailed background data on a speci- 
fic geographic area, political group, weapons system, or technical field. In the 
technical field, technical intelligence personnel will be able to assist the interro- 
gator. There are various weapons identification guides to assist the interrogator 
in identifying any weapons mentioned by source. However, the source should not 
be shown this guide until he has thoroughly described the items(s) ar has drawn 
a picture of the weapon(s). 


® Assessment of Source. The interrogator must collect, study, and evaluate 
all information available on the source to be interrogated. This procedure may 
range from a brief examination of a capture tag by an interrogator at the lowest 
tactical level, toa lengthy analysis of voluminous investigative files compiled by 
intelligence specialists. In addition to this background data, a visual observation 
of the source immediately prior to the interrogation may reveal a physical or 
psychological weakness which could be exploited during interrogation operations, 


© Interrogation aids. ‘The interrogator may require maps, documents, record- 
ing equipment, photographie equipment, and other aids to facilitate the conduct 
of the interrogation. From these aids, he must select those best suited to accom- 
plish the objective, determine their availability, and arrange for their procure- 
ment well in advance of the interrogation. 
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Approach Phase princIPLES OF INTERROGATION From last issue 


® General. The approach phase begins with the initial contact between the source 
and the interrogator. Extreme care is required, since the success of the interrogation 
hinges, toa large degree, on the early development of a willingness on the part of the 
source to communicate. The objective of the interrogator during this phase is to 
establish rapport with the source and thus gain his cooperation so that he will cor- 
rectly answer the pertinent questions to follow. The interrogator adopts an appro- 
priale attitude, based on his appraisal of the source; prepares for a change in atti- 
tude if necessary; and begins to employ an approach technique. The amount of time 
spent on this phase will depend on such factors as the probable quantity and value 
of information the source possesses, the availability of other sources with know- 
ledge of the same topics, and the time available. At the initial contact, a busi- 
nesslike relationship should be maintained. As the source assumes a cooperative 
altitude, a more relaxed atmosphere may be advantageous, The interrogator must 
carefully determine which of the various approach techniques he will employ. The 
approach technique chosen by the interrogator will depend on the physical and/or 
mental state of the source, the mission and objectives of the interrogator, the back- 
ground knowledge of the source, and the interrogator himself, 

Regardless of the type of source and his outward personality, he does possess 
weaknesses which, if recognized by the interrogator, can be exploited, These weak- 
nesses are manifested in personality traits such as speech mannerisms, facial 
expressions, physical movements, excessive perspiration, and other overt indica- 
tions, and will vary from source to source. From a psychological standpoint, the 
interrogator must be cognizant of the following behavioral principles which he can 
use in interrogations. A human being is likely to: 


® Talk, especially after harrowing experiences. 

@ Show deference when confronted by superior authority, 

® Rationalize acts about which he feels guilty. 

@ Lack the ability to apply or to remember lessons he may have been taught 

regarding security if confronted with a disorganized or a strange situation. 

® Cooperate with those who have control over him. 

@ Attach less importance to a topic about which the interrogator demonstrates 

identical or related experiences and knowledge. 

@ Appreciate flattery and exoneration from guilt. 

@ Resent having something or someone he respects belittled, especially by 

someone he dislikes. 

® Respond to kindness and understanding during Lrying circumstances, 

® Cooperate readily when given material rewards such as money, or luxury 

items for his personal comfort. 
@ Techniques. The techniques outlined below are not new by any means, nor 
are all possible or acceptable techniques discussed. The variety of techniques is 
limited only by the initiative, experience, imagination, and ingenuity of the inter- 
rogator. Some techniques which have proven effective are: 

@ “Direct Approach” technique. The interrogator makes no effort to con- 

ceal the purpose of the interrogation. It is best employed when the interroga- 

tor believes the source will offer little or no resistance. It is also suitable with 


sources who have had little or no security training. The advantages of this tech- 
nique are its simplicity and the fact that it takes little time. Experience has 
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proved this technique to be very effective with low-level EPW, because such 
EPW will normally cooperate with little persuasion. For this reason, it is‘fre- 
quently used at the lower tactical echelons where time is limited. 


FILE & DOSSIER 
® “File and Dossier” technique. The interrogator orapares a dossier con- 
taining all available information obtained from records and documents con- 
cerning the source or his organization. Careful arrangement of the material 
within the file may give the illusion that it contains more data than is actually 
there. The file may be “padded” with extra paper, if necessary. Index tabs with 
titles such as “education,” “employment,” “criminal record,” "military service” 
and others are particularly effective for this purpose. The interrogator confronts 
the source with the dossier at the beginning of the interrogation and explains to 
him that “intelligence” has provided a complete record of every significant 
happening in the source’s life; therefore, it would be useless to resist interroga- 
tion. The interrogator may read a few selected bits of known data to further 
impress the source. If the technique is successful, the source will be impressed 
with the “voluminous” file, conclude that everything is known, and resign him- 
self to complete cooperation during the interrogation, The success of this tech- 
nique is largely dependent on the naivete of the source, the volume of data on the 
subject, and the skill of the interrogator in convincing the source. 
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® “We Know All” technique. ‘This technique may be employed in conjune- 
tion with the “File and Dossier” technique or by itself. The interrogator must 
first become thoroughly familiar with the available data concerning the source. 
To begin the interrogation, the interrogator asks questions based on this known 
data. When the source hesitates, refuses to answer, or provides an incomplete or 
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incorrect reply, the interrogator himself provides the detailed answer. Through 
the careful use of the limited number of known details, the interrogator may con- 
vince the source that all information is already known; therefore, the source's 
answers to the questions are of no consequence. When the source begins to give 
accurate and complete information, the interrogator interjects questions de- 
signed to gain the needed information. Questions to which answers are already 
known are also asked to test the source and to maintain the deception that all 
the information is already known. 


® “Futility” technique. In this approach, the interrogator convinces the 
source that resistance to questioning is futile. Factual information is presented 
by the interrogator in a persuasive, logical manner, When employing this tech- 
nique, the interrogator must not only be fortified with factual information, but 
he should also be aware of, and be able to exploit, the source's psychological and 
moral weaknesses as well as weaknesses inherent in his society. 


® “Rapid Fire” technique. This approach technique involves a psychological 
ploy based upon the principles that: 


(]) Everyone likes to be heard when he speaks; and 
(1 It is confusing to be interrupted in mid-sentence with an unrelated 


question, This technique may be used by an individual interrogator, or 
simultaneously by two or more interrogators in questioning the same source. In 
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employing this technique the interrogator asks a series of questions in such a 
manner that the source does not have time to answer a question completely 
before the next question is asked. This tends to confuse the source and he is apt 
to contradict himself, as he has little time to prepare his answers. The inter- 
rogator then confronts the source with the inconsistencies, causing further con- 
tradictions. In many instances, the source will begin to talk freely in an attempt 
to explain himself and deny the inconsistencies pointed out by the interrogator. 
In attempting to explain his answers, the source is likely to reveal more than he 
intends, thus creating additional leads for further interrogation. The inter- 
rogator must have all his questions prepared before approaching the source, 
because long pauses between questions allow the source to complete his answers 
and render this approach ineffective. Besides extensive preparation, this 
technique requires an experienced, competent interrogator, who has comprehen- 
sive knowledge of the case, and fluency in the language of the source. This 
technique is most effective immediately after capture, because of the confused 
state of the source. 


® “Incentive” technique. This approach technique is based on the appli- 
cation of indirect physical discomfort upon a source who is hostile and lacks 
will power. The source may display fondness for certain luxury items; e.g., 
candy, fruit, tobacco, ete. This fondness provides the interrogator with a positive 
means of rewarding the source for cooperation and truthfulness, as he may 
give or withhold such comfort items at his discretion. Caution must be used 
in employing this lechnique because: 

[1 Any pressure applied in this manner must not under any circumstances 
amount to a denial of basic human needs. 


(] The source might be tempted to provide false or inaccurate information to 
gain the luxury item he desires or to stop the interrogation. 


® “Repetition” technique. Repetition is used to induce cooperation from a 
hostile source. In one variation of this technique the interrogator listens care- 
fully to a source’s answer to a question, and then repeats both the question 
and answer several times. He does this with each succeeding question until 
the source becomes so thoroughly bored with the procedure that he answers 
questions fully and candidly to satisfy the interrogator and to gain relief from 
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the monotony of this method of questioning. The repetition technique must 
be used carefully, as it will generally not work when employed against intro- 
verted sources or those having great self-control. In fact, it may provide an 
opportunity for a source to regain his composure and delay the interrogation. 
In employing this technique, the use of more than one interrogator or a tape re- 
corder has proven to be effective. 


® “Mutt and Jeff” technique. (This technique might also be called “Friend 
and Foe.”) This technique involves a psychological ploy which takes advantage 
of the natural uncertainty and guill which a source has as a result of being de- 
tained and questioned. Use of this technique necessitates the employment of two 
experienced interrogators who are convincing actors. Basically, the two interro- 
gators will display opposing personalities and attitudes toward the source, For 
example, the first interrogator is very formal and displays an unsympathetic at- 
titude toward the source. He might be strict and order the source to follow all 
military courtesies during questioning. The goal of the technique is to make the 
source feel cut off from his friends. At the time the source acts hopeless and 
alone, the second interrogator appears (having received his cue by a signal, hid: 
den from the source, or by listening and observing out of view of the source). 
scolds the first interrogator for his harsh behavior and orders him from the room, 
Ile then apologizes to soothe the source, perhaps offering him coffee and a ciga- 
retle. He explains that the actions of the first interrogator were largely the 
result of an inferior intellect and lack of human sensitivity, The inference is 
created that the second interrogator and the source have in common a high 
degree of intelligence and an awareness of human sensitivity, above and beyond 
that of the first interrogator. 
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The source is normally inclined to have a feeling of gratitude towards the 
second interrogator, who continues to show a sympathetic attitude towards the 
source in an effort to increase the rapport and control for the questioning which 
will follow. Should the source's cooperativeness begin to fade, the second interro- 
gator can hint that since he is of high rank, having many other duties, he cannot 
afford to waste Lime on an uncooperative source. He may broadly infer that the 
first interrogator might return to continue his questioning. When used against 
the proper source, this trick will normally gain the source's complete cooperation 
for interrogation, 


@ "Pride and Ego” technique. The strategy of this technique is to trick the 
source into revealing desired information by goading or flattering him. It is effec- 
tive wilh sources who have displayed weaknesses or feelings of inferiority. A real 
or imaginary deficiency noted about the source, his loyalty to,his organization, or 
any other feature can provide a basis for use of this technique. The interrogator 
accuses the source of weakness or implies that he is unable to do a certain thing. 
The proud or egotistical source will jump to the defensive. This type of source is 
also prone to make excuses and give reasons why he did or did not do a certain 
thing, often shifting the blame to others. An example is the interrogator opening 
the interrogation with the question, "Why did you surrender so easily when you 
should have escaped by crossing the nearby ford in the river?” The source is 
likely to provide a basis for further questions or to reveal significant intelligence 
information if he attempts to explain his surrender in order to vindicate himself 
with an answer such as, “No one could cross the ford because it is mined.” 

This technique may also be employed in another manner—by flattering the 
source into admitting certain information in order to gain credit. For example, 
while interrogating a suspected saboteur, the interrogator states, “This sure was 
a smooth operation. | have seen many previous attempts fail. This was really 
done with finesse. | bet you planned this; who else but a clever fellow like you 
could have planned it? When did you first decide to do the job?” This technique is 
especially effective with the rather stupid source who has always been looked 
down upon by his superiors. It provides the source with the opportunity to show 
someone that he has “brains.” 
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® “Silent” technique. This technique may be successful when employed 
against either the nervous, or the confident-type source. When employing this 
technique, the interrogator says nothing to the source, but looks him squarely in 
the eye, preferably with a slight smile on his face. It is important not to look 
away from the source, but force him to break eye contact first. ‘Che source will be- 
come nervous, begin to shift around in his chair, cross and recross his legs, and 
look away. He may ask questions, but the interrogator should not answer until 
he is ready to break the silence. The source may blurt out questions such as, 
“Come on now, what do you want with me?” When the interrogator is ready ta 
break silence, he may do so with some quite nonchalant questions such as, “You 
planned this operation a long time, didn’t you? Was it your idea?” The interroga- 
tor must be patient when employing this technique. It may appear for a while 
that the technique is not succeeding, but it usually will when given a reasonable 
chance. 


the source away from the atmosphere of an interrogation room or setting. If the 
interrogator confronts the type source who is very apprehensive or frightened 
because of the environment of an interrogation, this technique may well prove 
effective. In some circumstances, the interrogator may be able to invite the 
source to a nearby coffeehouse (it must be a setting which the interrogator can 
control) for coffee and pleasant conversation. During the conversation in this 
more relaxed environment, the interrogator steers the conversation to the topic 
of interest. Through this somewhat indirect method, he will attempt to elicit 
the desired information. The source may never realize that he is being “interro- 
gated.” Another example is an interrogator posing as a guard (the source a 
prisoner), engaging the source in conversation, and thus drawing out the de- 
sired information. This technique requires skill and patience on the part of 
the interrogator, 

® "Establish Your Identity” technique. This technique is especially adapt- 
able to the interrogation of BPW. The interrogator insists that the EPW has 
been correctly identified as an infamous individual wanted by higher author- 
ities on very serious charges, and that he is not the person he purports to be. In 
an effort to clear himself of this allegation, the source will make a genuine and 
detailed effort to establish or substantiate his true identity. In so doing, he may 
provide the interrogator with information and leads for further development. 


@ “Emotional” technique. This technique provides the interrogator with 
valuable assistance in convincing a source to cooperate. Through observation of 
the source, the interrogator ean often identify the dominant emotions which 
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motivate the individual. The motivating emotion may be greed, love, hate, 
revenge, or one of many other human emotions. The interrogator employs 
verbal and emotional ruses in applying pressure to the source’s dominant emo- 
tion or emotions. One major advantage of this technique is its versatility which 
allows the interrogator to use the same basic situation, either positively or 
negatively. Por example, this technique can be used on the EPW who has a great 
love for his unit and fellow soldiers. The interrogator may take advantage of this 
by telling the source that his providing information may shorten the war or 
battle in progress and save many of his comrades’ lives, but that his refusal to 
talk may cause their deaths. This places a burden on the source and may moti- 
vate him to seek relief through cooperation. Conversely, this technique can also 
be used on the prisoner who hates his unit because it withdrew and left him to be 
captured, or on one who perhaps feels that he was treated unfairly in his unit. In 
such cases, the interrogator can point out that if the source cooperates and points 
out the location of the unit, the unit can be destroyed, thus giving the source an 
opportunity for revenge. The interrogator proceeds with this meth- 
od in a very formal manner. This approach is likely to be effective with the 
immature and timid source and should be employed only by an experienced 
interrogator. 


me 
@ Use of Several Techniques, It may be necessary for the interrogator to use 
several approach techniques concurrently, or in succession, with individual sources. 
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In this context, the interrogator should decide during the planning phase which of 
the techniques might work well together, and be prepared for a transition from one 
technique into another as the source's personal characteristics and weaknesses 
become apparent during the approach phase. Several of the approach techniques 
complement each other and can easily be orchestrated together. For example, the 
“File and Dossier,” “Futility,” and “We Know All” approaches work well together 
in obtaining a source's cooperation. 


Questioning Phase 

@ General. Although there is no fixed point at which the approach phase ends and 
the questioning phase begins, generally the questioning phase commences when the 
source begins to answer questions pertinent to the specilic objectives of the interroga- 
tion. Questions should be comprehensive enough to insure that the topic of interest is 
thoroughly explored. Answers should be obtained to establish the who, what, when, 
where, why, and how. Questions should be presented in a logical sequence to be cer- 
tain that significant topics are not neglected. A series of questions following a 
chronological sequence of events is frequently employed, but this is by no means 
the only logical method of asking questions. Adherence to a sequence should not 
deter the interrogator from exploiting informational leads as they are obtained. 
‘The interrogator must consider the probable response of the source to a particular 
question or line of questioning and should not, if at all possible, ask direct questions 
likely to evoke a refusal to answer or to antagonize the source, Experience has 
shown that in most tactical interrogations, the EPW is cooperative; in such in- 
stances, the interrogator should proceed with direct questions. 


@ ‘Types of Questions. The manner of questioning and the nature of the questions 

will be based on the mission and the situation. The following general guidelines are 

applicable to the questioning phase: 
@ Prepared questions. When the topic under inquiry is particularly techni- 
cal or when the legal aspects of the interrogation require preciseness, the 
interrogator should have a list of prepared questions to follow during the inter- 
rogation. In other cases where the interrogator will touch on several fields of 
interest, it may be desirable to prepare an interrogation guide or outline to 
insure that all topics are explored. In the use of prepared questions or interroga- 
tion guides, the interrogator must be careful to avoid restricting the scope and 
flexibility of the interrogation. 


® Control! questions, To maintain control and to check on the truthfulness of 
the source, the normal questions should be mixed with control questions—those 
with known answers. Failure to answer these questions or wrong answers indi- 
cates that the source may not be knowledgeable on the topic or that his answers 
to other questions are also false. 


® Nonpertinent questions. Frequently, it may be desirable, or even manda- 
tory, that the true objective of the interrogation be concealed from the source. 
By carefully blending pertinent with nonpertinent questions, the interrogator 
ean conceal the true purpose of the inquiry and lead the source to believe that 
some relatively insignificant matter is the basis for the interrogation by asking 
pertinent questions in a casual manner; stressing questions and details which 
are not important; and dwelling on nonpertinent topics which the source ap- 
pears reluctant to discuss. The source may be reluctant to discuss the matter of 
interest, but quite willing to discuss more pleasant things. The interrogator 
may relax the source by first discussing irrelevant topies using nonpertinent 
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questions, then switching back to pertinent questions for desired information. 
Another use of nonpertinent questions is to break the “train of thought” of the 
source. This is of particular importance if it is suspected (hat the source is 
lying. Since a person must concentrate to lie effectively, the interrogator can 
break this concentration by suddenly interjecting a completely unrelated ques: 
tion, then switching back to the pertinent topic. 

@ Repented questions. As a means of insuring accuracy, particularly when 
the interrogator suspects that the source is lying, questions should be repeated 
at varying intervals. Since a lie is more difficult to remember than the truth, 
especially when the lie has been composed on the spur of the moment, the 
interrogator can establish errors by rephrasing and disguising the same 
questions which the source has already answered. Repetition also serves to in- 
sure accuracy on points of detail, such as places, names, dates, component parts 
of technical equipment, and similar topics. 


® Direct and leading questions. ‘The manner in which questions are worded 
has a direct bearing on the source's response. A question may be posed in a 
number of ways. For example: 


(] “Where did you go last night?” 

() “Did you go to the headquarters last night?” 

C) “You did go to the headquarters last night?” 

() “You did not go to the headquarters last night, did you?” 


The first example is a simple direct. question which requires a narrative reply. 
Such an answer usually produces the maximum amount of information and provides 
a greater number of leads which can be followed up by the interrogator. The other 
three examples are leading questions in that they suggest the answers. The source 
merely answers “yes” or “no.” Leading questions tend to prompt the source to give 
the reply he believes the interrogator wants to hear and to limit the amount of detail 
in the reply. As a general rule, leading questions do not serve the purpose of interro- 
gation—to obtain complete and accurate information, This does not. mean, however, 
that leading questions should always be avoided by the interrogator. They can be 
used very effectively as a means of verification, as a means of strategy, or as a means 
of pinpointing specific details. 


@ Compound questions. Compound questions normally should be avoided, 
because they are easily evaded and sometimes hard to understand. An example 
of a compound question is: “What type of training did you receive at opposing 
forces basic training center and what type of training did you receive later 
at opposing forces advanced training center?” The source may answer both, 
only one, or neither one; the answer received may be ambiguous, incomplete, 
or both. Definitive answers to compound questions seldom are received. 


@ Negative questions. The interrogator should avoid asking negatively 
phrased questions, because they are confusing and may produce misleading or 
false information. Suppose for a moment that the interrogator poses a question 
such as this: “You do not know whether Smith went to the headquarters last 
night?” The reply is “Yes.” Does the source intend to say, “Yes, 1 know,” or did he 
mean, “Yes, it is true that I do not know,” or did he mean, “Yes, Smith was 
there?” If the ambiguity is caught at the moment that the answer is received, 
another question can be asked to clarify the doubt. If the interrogator fails to 
note the negative question, in all probability he will elicit an answer that the 
source never meant to give. In either case, the delay or the resulting loss of an 
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important point detracts from the effectiveness of the interrogalion. 


@ brief and precise questions. Aj] questions should be brief and to the point. 

There should be no doubt in the source’s mind as to what the interrogator wants 
to know. If the source cannot understand the question, he certainly cannot be ex- 
pected to answer it. And if he does answer it, the answer may lead the interroga- 
tor to arrive at a wrong conclusion, 


@ Simply worded questions. Ajj questions should be simple. Avoid big 
words. ‘This is especially important when using an interpreter, for even with sim- 
ple words and questions, the complexities of language and normal translation 
difficulties pose enough of a communication problem. - 


@® Follow-up questions. pyring the interrogation, the source may make 
statements indicating that he has information of intelligence value other 
than that which is the objective of the current interrogation. He also may 
inention other persons who may be profitably interrogated. These leads may 
appear while the source is telling a story or replying to a question. Leads fre- 
quently appear in compound answers lo simple and direct questions, as shown 
in the following example: The interrogator asks, “Where did you go on 22 
June?” The source replies, “I drove home to Centerville to borrow some money 
from my brother, Joe." The interrogator’s question asked only “where” but he 
learned not only “where” but “why" and “who” was contacted. Thus, several 
new avenues of questioning have been opened. The interrogator must remain 
alert to detect and exploit these leads with further questions; but in doing so, 
he must exercise caution to insure that the source does not deliberately intro- 
duce obviously inviting leads as a means of evading the topic under inquiry at 
the moment. 
S Topical Sequence. 

@ ‘Topics. Normally, the first topic for questioning should be concerned with 
determining the current duties performed by the source. This information will 
give the interrogator an important clue to the general knowledge the source is 
likely to possess and will provide the bridge to the next question. 


@ Source’s mission, Clues obtained from the duties of the source will help the 
interrogator to determine the source's mission just prior to capture, This 
information will also aid the interrogator in determining the missions of 
the EPW or source's agency or unit and those of related units. 

@ Immediate area information. The source will be most familiar with the 
activities, locations, installations, or troop dispositions of his own unit and those 
within his immediate area. He is best qualified to speak about the activities in 
which he was personally engaged or observed. 


@ Adjacent area information. The source may be able to provide additional 
information about adjacent areas. This will enable the intelligence officer or 
other using agency Lo draw conclusions concerning other sectors of the enemy 
front. 

@ Supporting information. Everything the source contributes Lo the overall 
situation should be reported. This includes locations, deployment, activities of 
supporting units, and information regarding installations and weapons in the 


aren. Lt also includes the names of all commanders and other persons known to 
the source. 
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(1 Fantasy. This escape mechanism is commonly known as daydreaming. 
Individuals with little to do, such as prisoners, tend to daydream more than 
other persons; this sometimes presents a problem to the interrogator, He must be 
careful when interrogating a shy source or a source who may have been a pris- 
oner for some time. After a source has imagined something for a long period of 
time, it often becomes fact to him, which creates for the interrogator the problem 
of separating fact from fantasy. 
() Negatiyism, The source reaches the point where he refuses lo cooperate in 
any manner or does just the opposite of what is asked. Usually, a source will 
reach this state after he has been under restraint for a period of time and has 
worked himself into a high emotional pitch of resentment, hostility, and fear, 
When confronted with this type of escape mechanism, the interrogator should 
approach the prisoner by trying to lessen his fears, hostility, and resentment, 
and by affording him some type of security. He should try to minimize the 
interrogator-source relationship and offer encouragement and reassurance. 
(J Regression’ The source may retreat to earlier developmental stages in his 
life—in extreme cases, even to early childhood. The unconscious reason for such 
regression is to escape responsibility or reality. The source who is fearful of the 
consequences of the interrogation, or lacks faith in his own ability to withstand 
interrogation, may resort to regression to escape reality and the responsibility of 
facing the interrogator. In many cases, the interrogator can reestablish the 
source in his adult role and gain his cooperation by using a reasonable, sym- 
pathetic, and friendly approach. In extreme cases, the interrogator may have to 
use a “parent to child” approach to obtain pertinent information from the source. 
(] Repression. Repression is not a deliberate mechanism employed by indi- 
viduals, but an involuntary action which tends to blot events from the memory, 
or deny past happenings. It especially affects memories of events which were 
violent, repulsive, illegal, or shameful. It is an unconscious effort of the indi- 
vidual who has feelings of guilt, shame, or loss of self-esteem. This mechanism 
was encountered quite frequently after World War II by interrogators among 
sources who had participated in, or were associated with, atrovities, When the 
interrogator encounters this type of escape mechanism, it may be necessary for 
him to assist the source in recalling repressed memories. The “futility” interro- 
gation approach has proven to be successful in many cases of this type. However, 
it should be considered that in some cases, it may be desirable to avoid topics 
which the source has held back, depending on the type of information the inter- 
rogalor is seeking, 

m Measures to Insure Accuracy. 
® General. While the interrogator attempts to get the maximum amount of 
usable information as circumstances permit, he nust also strive to increase the 
value of this information by insuring its accuracy. In this respect, the inter- 
rogator must distinguish among things the source has seen, heard, or assumed. 
In each case, the information should be verified. In a like manner, the inter- 
rogation should distinguish between information of which the source has 
definite knowledge, and information of which he is not certain. 
@ Use of numbers. Great care should be exercised in the use of numbers. The 
average person does not think in terms of large numbers. However, when asked, 
"What is the strength of your company?” an EPW will often provide a quick 
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answer without concern for accuracy. Especially in the case of overcooperative 
sources, there is a danger in accepling their estimates at face value. A better 
approach is to begin with a question as to the number of men in his squad; how it 
compares in strength with other squads; the number of men in his platoon; and 
finally, asking him about the strength of his company. This will provide both the 
interrogator and the EPW with a firmer basis for the answer lo the ullimate 
question, the strength of the company. It may also be foolish to ask an EPW to 
provide an answer Lo a question such as this: “What percentage of your company 
are specialists?” Although he may give an answer, he may not have any idea 
what “percentage” means, what the number of specialists is, or what the term 
“specialist” really means. Statements that losses were “high” or “low,” and other 
similar responses, provide liltle information. Specific numbers should be ob- 
tained where possible; such words as “high” and “low” mean different things to 
different people. 

Termination Phase 

@ The termination phase of an interrogation will depend on various factors. 

Examples of these factors are shown below. 
@ /f the source is wounded, sick, or elderly, the interrogator may be forced to 
terminate the interrogation or discontinue it until a later time. 


@ The amount of information possessed by a source may be so great that 
several sessions will be necessary to obtain all the desired information. 


@ ‘The attitude of the source may indicate termination or postponement. He 
may become bored or refuse to cooperate. 


@ All questions may be answered and the requirements satisfied. 


@ The interrogator may lose the initiative and decide to postpone the interro- 
gation, 


@ Whatever the reason for terminating the interrogation, the interrogator should 
consider the possibility Lhat he or someone else may want to question the source at a 
later date, For that reason, the interrogation must be terminated on a friendly basis. 
The source is informed that the information gained will be checked for accuracy; and 
if the source wishes to correct any statements or furnish further information, he 
should contact the interrogator. Therefore, the interrogator should state that the 
source may be “talked to” again at. a later time. Finally, to facilitate future inter- 
rogation, the interrogator reinforces the approach technique used to gain the source's 
cooperation. The interrogator must never imply or state that the source is of no 
further value and will not be reinterrogated. 

B@ The time required in bringing the interrogation to a close may sometimes be 
used successfully to secure valuable additional information. A reluctant source may 
tend to drop his guard after the questioning has ceased and the interrogator has put 
his notebook away. The source who has successfully suppressed pertinent facts 
during the interrogation may mention such facts during the period immediately 
following the interrogation, By carefully handling the source, the interrogator may 
secure the very facts that eluded him during the interrogation. 


Recording and Reporting Phase 

®@ Recording. To insure accuracy and retention of details, it usually is essential 
that some form of notes or record be made during the course of, or immediately after, 
the interrogation. Whether or not the notes are taken during the interrogation will 
depend upon the circumstances, the cooperaliveness of the source, and the nature of 
the topie under inquiry. In general, notes should be taken only if it can be done 
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without distracting or silencing the source. In some cases, it may be desirable to have 
an assistant take notes or employ sound recording equipment. The interrogator 
usually should refrain from note-taking until he has made a favorable start and the 
source is communicating freely. At no time should note-taking by the interrogator be 
in such detail that it interferes with the interrogator’s observation of the source’s 
reactions to questions. Notes may be read back or sound recordings replayed for the 
source as a means of calling to his attention an inconsistency or to refresh his 
memory when pursuing a point which may have been covered earlier. Sound 
recordings made on one source may also be useful in interrogation of a second source 
who is uncooperative. Notes taken during (he interrogation should be reviewed as 
soon as the source departs, and gaps in the recorded information should be filled in 
while the details are still clear in the interrogator’s mind. When sound recording 
equiptnent is lo be used, it should be Lested under simulated interrogation conditions. 
Immediately after the interrogation, Lhe recording should be checked for clarity. The 
sound recording must be properly identified and secured at the conclusion of the 
interrogation, 

M@ Reporting Phase. Reports of interrogations may be either oral or written, 
formal or informal, and the exact type of report rendered will be as directed by 
standing operating procedure (SOP) or by the agency or individual directing the 
interrogation. Oral reports usually are rendered when the value of the information to 
be reported is contingent upon the speed with which it reaches the using agency; they 
should be followed by a written report to confirm and to provide a record for future 
reference. Many report forms will require the interrogator to include a narrative 
appraisal or coded evaluation of the source's reliability. Evaluation of the informa- 
tion normally is nol required, but the interrogator does perform an appraisal service 
by accurately reporting the information obtained, and by his own observations of the 
source, if they are pertinent or significant. Conclusions based on the reported facts 
should be included so far as is practicable, but must be clearly identified as such. The 
most important information which the interrogator obtains may be valueless unless 
il is reported to intelligence agencies in usable form. ‘This means that the interroga- 
Lion report must be accurate, complete, and concise. 


The Polygraph 


General 


One of the technical aids available to the interrogator is the polygraph, While 
iL is sometimes possible to detect that. a person is lying by simple observation of such signs 
as blood rushing to the face, thumping of the heart, an uncontrollable impulse to swallow, 
or the inability to “look the interrogator in the eye,” not all persons exhibit these reac- 
tions oulwardly. Some individuals are able to maintain a controlled, calm attitude with 
no outward sign of emotion. Through the use of a polygraph, certain physiological 
changes in blood pressure, respiration, and changes in skin resistance can be recorded 
mechanically, When properly diagnosed by a tained, conipetent examiner, these findings 
usually give some indication as to whether or not a person is telling the truth. The fear of 
detection appears to be the principal factor causing the physiological changes to take 
place in an individual, but other factors such as remorsefulness or consciousness of 
wrongdoing can aet as contributing factors. Since this instrument requires a trained 
examiner and controlled physical facililties, its use will be limited, especially in tactical 
interrogations. In this regard, some of the factors discussed in the following paragraphs 
will net be applicable to the normal EPW type interrogation. However, interrogators 
should be aware of the capabilities of the polygraph and its availability for use in speeial 
cases. The situation may well arise wherein it-is essential that the truthfulness of a 
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particular source be determined, The polygraph has been proven to be a valuable aid in 

making this determination. . 

Use of the Polygraph 
@ Polygraph Examination Authorization. The use of a polygraph examination 
is governed by AR 195-6. When a polygraph capability is present or available, inter- 
rogation personnel, particularly chiefs of interrogation elements, must be familiar 
with this regulation, No polygraph examination will be conducted without the au- 
thorization of the Assistant Chief of Staff for Intelligence (ACSI); Commander in 
Chief, US Army Europe/Seventh Army (USAREUR); Commander, UNC/USFK/- 
EUSA (Eighth United States Army); CG, US Army Intelligence and Security 
Command (INSCOM) or their authorized representative. 


@ Capabilities. 


@ Establishing knowledgeability. The polygraph can be used to examine 
selected potential interrogation sources to establish the extent of their 
knowledge. It permits the interrogator to concentrate his efforts on the most 
potentially productive source, particularly in counterintelligence and criminal 
interrogation, 


@ Establishing veracity. Indications of deception recorded by the polygraph 
will provide valuable means for providing the interrogator with specific points 
upon which to concentrate his interrogational efforts. Just as valuable is the 
evidence of a lack of attempt to deceive on the part of a person furnishing 
information; this indicates to the interrogator that the source may be truthful 
concerning any information he may reveal, 


@ Limitations. 


® Emotional tension or extreme nervousness. When the source has just 
heen extensively interrogated or is at the point of exhaustion at the time of 
lesting, polygraph findings often are inconclusive. It is normal,.however, for 
most sources lo be somewhat apprehensive and nervous during a test with the 
polygraph. The polygraph examiner must distinguish between natural 
emotional tension or nervousness on the source's part and attempts at deception. 


® Physiological abnormalities. Heart and respiratory disease, excessively 
high or low blood pressure, the use of drugs, narcotics, or barbiturates, and 
recent serious illness or injury could adversely affect the examination. The 
interrogator should be alert to detect any such abnormalities in a source and 
inform the examiner of them prior to the examination. 


® Mental abnormatities. Sources who are feebleminded and those suffering 
from mental or emotional disorders pose a definite limitation to examination. 
Such sources tay not understand the question posed, nor be able to distinguish 
between truth and falsehood. In addition, the use of the polygraph on persons of 
little education or sophistication (often encountered in internal defense and 
development operations) may induce an irrational fear or psychological reaction 
that completely negates the value of the examination, 


@ Unresponsive sources. Some sources will fail to respond sufficiently to 
produce conclusive results. This group would include, among others, sources who 


have no fear of detection, who are able to control their responses through mental 
attitude, or who are physically exhausted or under shock. 


@® Answers. No narrative answers can be obtained—only “Yes” or “No” an- 
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swers. Subsequent interrogation, however, may elicit the necessary details, 
using examination results as a basis for questioning. 


® Questions, Only a limited number of relevant questions can be asked in any 
given test. Consequently, test questions must be carefully planned and selected. 


® Consent of source. An obvious limitation is the necessity for obtaining the 
consent and willingness of the source to undergo a polygraph examination. US 
citizens have certain rights which must be safeguarded. AR 195-6 governs the 
use of the polygraph in this connection. These rights normally are not applicable 
to non-US sources; however, the source’s cooperation, or lack of it, has a direct 
influence on results of any examination. Status of Forces treaties may provide 
restrictions on polygraph examinations for some non-US sources, 


® Variance in ethical values. When a source holds ethical values which 
render him insensitive to specific matters on which he is being questioned, the 
results of the examination may be inconclusive. The examiner must attempt to 
ascertain the cultural background of the source and to understand those aspects 
that have a direct bearing on the validity of the examination. 
M Physical Facilities. The examination should be conducted in a plain room, free 
from distraction (fig. 2-2). A two-way mirror may be necessary to provide a means for 
witnesses to observe from an adjoining room without distracting the source. Such 
precautions preclude any later charges of mistreatment or mishandling of the source 
on the part of the examiner. ‘The room should also be equipped with listening and 
recording devices. In addition, para 1-5j, AR 195-6, requires the presence of a female 
witness when testing a female source. 


'] 


<O So) 
@ Responsibilities of the Examiner. Aside from the preparation of the physical 
facilities and the polygraph, the examiner must determine if the source is psycholog- 
ically and physiologically ready for the examination, In addition, the examiner is 
responsible for the final formulation and phrasing of the questions Lo be asked during 
the examination. ‘These questions are based upon information concerning the case 
and the source as obtained from the investigator prior to the examination, 


@ Employment. For the examiner to conduct an effective polygraph test, he must 
be provided with all the available facts and circumstances forming the basis for the 
test. Such information is essential to the examiner so that, in coordination with the 
interrogator, he will be able to formulate the questions to be asked during the 
examination. Polygraph tests should not be conducted unless the examiner agrees 
that sufficient facts are available upon which pertinent questions can be based and 
constructed, It is the responsibility of the interrogator to coordinate with the 
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examiner prior to the examination. The interrogator must brief the examiner on the 
complete situation concerning the source, and the interrogator must provide all 
available information pertaining to the source’s background—his past life history 
and all employment data. Information of this sort not only enables the examiner to 
engage the source in conversation more readily, but more importantly it gives him 
data for preparing control questions for the test (Le., those involving probable lies). 
® Summary. The interrogator should remember that the polygraph is an inves- 
ligative aid only. It should never be used as a substitute for exhaustive interrogation 
or investigation. It may be used to guide the interrogator into the correct channels of 
interrogation, to select the proper person to inlerrogate, or to aid in determining the 
truth of a person's statements, The instrument cannot perform miracles—the poly- 
graph only records the physical responses of the human body to psychological 
slimuli. Disposition of a source should never be based solely on the result of a poly- 
graph examination, A positive result on such an examination doves not discount any 
information upon which the interrogator based his initial doubts which led him to 
request the examination, The interrogator can expect one of only four conclusions 
from the polygraph examination: 

® ‘There were indications of attempted deception. 

@® There were no indications of attempted deception, 

@ ‘The examination was inconclusive. 


® No opinion could be rendered due to incomplete examination; e.g., suspect 
refused to continue. 
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OBTAINING AND RECORDING INFORMATION AND EVIDENCE 


This is an Army course in detective work. 


(FM 19-20). I've left 


out the purely technical sections which deal mainly with collect- 
ing evidence to be submitted to a crime lab or the prosecution. 


What's left will be of interest to the U.S. 


Militiaman for his own 


investigations. It will also help the reader to develop his own 


powers of observation. 


Notes, Photographs, and Sketches 


Notes, photographs, and sketches 
are made of the crime scene and of 
the actions taken during the crime 
scene search and throughout the 
investigation, They are an essential 
part of the investigative process. They 
help you accurately recall events and 
identify evidence in court, They serve as 
valuable references of details uncovered 
during the search. And they form a 
detailed record attesting to the 
thoroughness of the process. 


CONTENTS 


NOTES 


Notes are your most personal and readily 
available record of the erime scene and of 
your investigative process. No rule exists 
concerning the detail the notes should reflect, 
Your objective should always be to make 
notes that will be fully meaningful months 
after the event, Remember Uhat a note that is 
clear to you ashort time afleritis written may 
be unintelligible later, Do not expect to rely on 
your memory of associated events to give 
single word notes their full meaning. 


Note making should begin with your 
assipnment to the ease and continue through 
the completion of the investigation. 
Supplement your notes with photographs, 
sketches, and scale drawings. Record your 
notes in the order thal you receive 
information, take actions, and make 
observations. The sequence of your notes 
should be /ogtcal and systematic, 


Your notes aid in the accurate recall of 
events for testimony in court and they 
furnish raw material for your written report 
on the ease. Your formal written report may 
not need the level of detail or items of 
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information that are needed for your 


testimony. The details you record in your 
notes should anticipate both the needs of the 
written report and the questions you may be 
called on to answer for attorneys or members 
of a court, 


The type of notebook you use, which may 
seem to be a minor point, can be important. 
Unless a separate notebook is to be used for 
each case, a looseleaf notebook is better than 
a hound notebook. Your notebook may be 
examined in court, [fnotes from several cases 
are included in the same book, there is a 
chance of unauthorized disclosure of 
information on matters not being dealt with 
in the case being heard. If a looseleaf 
notebook is used, the pages on other cases can 
be removed, Unauthorized disclosure of facts 
related to other cases is thereby avoided, 


In major cases with a lot of physical 
material and a large crime scene, you may 
want to use a portable tape recorder. Dy 
taping your observations and findings, you 
can include more details in your notes, In all 
eases, the tapes should be transcribed into a 
written record that you may carry into court. 
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Keep your noles in a safe place with the 
local office ease file. Even after a criminal 
has heen convicted and sent to prison there 
is always a chance that an appeal or other 
civil action will require your appearance in 
court again, : 


Print your notes if your handwriting is net 
easy to read. Use blue or black ink that will 
nol smudge easily, Number each page of 
notes and identify it with Your name, your 
title or rank, the case number (when known), 
and the current date. Also record the times 
when an action is taken, when information is 
received, and when an event is observed, Do 
not edit or erase your notes, If you make a 
mistake, line out the entry, initial it, and then 
write the correct information. 


Your notes should include a detailed 
deseription of the scene and any item you 
think pertinent to the case, Your description 
should be as complete as you can make it. See 
Chapter 4 for discussion of how to develop 
descriptions. 


Record the exnet loention, giving 
measurements and triangulation of evidence, 
where the them was found. See Locating 
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Evidence on Sketches later in this chapter. 
Cite the relative distances separating various 
items. State the techniques used to collect the 
evidence and to record identifying marks 
placed on the item or the package in which 
the evidence was placed. Be sure to tell what 
techniques were used to provide crime scene 
security and to search the scene. And include 
any actions you take that may have a bearing 
on the evidence you obtain or significantly 
affect the investigation, 


PHOTOGRAPHS 


A picture may or may not be worth a 
thousand words. But it is certain that 
photography is a valuable aid in criminal 
investigations. Useful photographs can be 
made withoul great expertise. 


Crime scene and evidence photographs are 
simply the photographs made to supplement 
notes and sketches or to clarify a point 
relative to a case. They are also made to 
identify personnel and to form a permanent 
record of fragile or perishable evidence. ‘Time 
is an essential factor, Objects must not be 
moved or examined with thoroughness until 
they have been photographed from all 
necessary angles. There are situations in 
which the object of interest undergoes 
significant change with the passage of time. 
Thus, photographic equipment must be kept 
in a constant state of readiness. 


Photographs are admissible in court ifyou 
ean testify that they accurately depict the 
area observed. The accuracy ofa photograph 


relates to the degree it represents the 
appearance of the subject matter as to form; 
tone; color, if applicable; and seale, A lens 
that will accurately record objects and areas 
in focus may not correctly portray distances 
between objects nor show objects out of focal 
range in their proper perspective. In such 
situations your crime scene sketch and your 
noles will play strong supporting roles, 


Providing a photograph’s negative is 
usually enough proof to refute an allegation 
thata photograph has been allered. However, 
if enlarged photographs are made for 
presentation in court, a contact print without 
borders should also be made, Because scale, 
distances, and perspective are important in 
interpreting photographs taken at crime 
scenes, include a ruler or other scale measure 
in such a photograph when you can, As some 
courts may not allow even this minor 
modification to the scene, you also should 
take an identical photograph without the 
scale indicator, 
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A photograph,to be high-quality evidence, 
must depict the scene, persons, and objects 
precisely as they were found. Vhotography is 
on exclusive action in the crime scene search, 
No people may be working within the scene at 
the lime it is photographed, And extraneous 
objects, like police and investigative 
equipment, are excluded from the photos. 


Record the technical data for each 
photograph in your notes. Each photograph 
must be precisely identified. This data 
becomes part of the permanent record of the 
case, A good way todo this is to create a photo 
log. Assign each photo a number. Tell what 
each photo depicts. Cite the time the photo 
was Laken, the type of photo, and thedistance 
to the foeal point. Tell what camera was used 
and at what height it was held. Give the 
position of the camera or angle of the camera 
shot. Say what lens was used, if fash was 
used or film reloaded, and describe any photo 
overlays. In addition to recording identifying 
data in your notes, you must do so on a 
photography sketch. 


All camera positions and distances to the 
focus point must be recorded on the crime 
scene photograph, sketch, You ean de this by 
measuring from a point on the ground 
directly below the camera lens to an 
immovable object used as the foeus point for 
the picture, In making crime scene 
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photographs, it is best te keep the camera at 
about eye level. /f an explosive was used ala 
crime scene and there is restdue of the 
explosive present, do not use a flash 
attachment. Use a tripod or raise or lower the 
camera height to get the object to be 
photographed in proper focus. Take 
overlapping photographs of interior scenes 
intended to depiet an area asa whole, moving 
in one direction around the room or area. 


CAMERA POSITIONS FOR 
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The most important element in 
investigative photography is maintaining 
perspective, Photographs must reproduce, 
with Lhe same impression of relative pasition 
and size of visible objects, the scene as it 
would appear to someone standing in the 
photographer's shoes, Any significant 
distortion in the perspective will reduce, or 
destroy allogether, the photo’s evidence 
value. The best way to maintain natural 
perspective is to aim the camera so a 90- 
degree angle is formed by opposing walls. If 
outdoors, use fixed objects like trees to 
maintain perspective. 


The chain of custody of investigative 
photographs is maintained in the case file. 
When you send film by mail to a commercial 
processor, use registered mail with a return 
receipl. Keep registered mail receipts and 
copies of work orders for film processing. in 
the case file. 


PHOTOGRAPHING SCENES AND 
OBJECTS FOR EVIDENCE 


The most important rule in crime scene 
Photography is to photograph all evidence or 
possible evidence before anything is moved 
or touched. This rule applies to peneral 
scenario shots and lo closeups of specific 
items of evidence. 


Fingerprints that can he seen without the 
aid of dusting powder should be 
photographed up close before «lusting. ‘There 
is always the danger of the print being 
damaged during the dusting process, 


Photographs should be taken of 
impressions of which a cast will be made. 
Hold the camera directly above the ground 
and the flash close to the impression at an 
angle. Use flash at all times. Oblique light 
will reveal more details. Take the closeup 
witha ruler near the print, so the proper scale 
can) be determined. Make at least four 
photographs of each impression, Take a 
picture from every side, using light fron each 
different direction, This reduces the chance of 
details being missed in a photograph because 
of shacows cast by a light sources from only 
one direction, Muke sure the date, case 
number if known, your name, exhibit number 
if known, type of film used, and camera 
selling shows in the photo, It should be 
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written on paper and placed next to the 
impression, 


Photographs of tool marks must show the 
marks and enough of the surface on which 
the marks are located to identify them 
positively. Show the mark as it actually 
appears and in its overall relationship to 
other objects at the scene, Include an 
ordinary ruler, along with data identifying 
the location, situation, and case, in each 
picture lo provide the lab examiner a scale of 
measurement, 


When photographing burglary, house- 
breaking, and lareeny scenes, you will 
want to pay particular attention to the 
interior and exterior of the building and to 
damaged areas. Note particularly any 
damage around the points of entry and exit 
used by the criminal. ‘Take closeups of 
damaged containers like safes, wall lockers, 
or jewel boxes that were the target of the 
offense. Take both closeup and perspective 
photos of lool marks, The latter will allow you 
to note the position of marks with respect to 
the general scene. And fingerprints and 
footprints, of particular value in these cases, 
should be photographed before they are lifted 
or preserved. 


When photographing an arson seene, 
complete coverage of the damage is 
important. Perhaps of even greater 
importance are photos of objects or areas 
suspected to have been the point where the 
fire began, Make closeup photographs of all 
such objects or areas, 


If the fire is in progress, seek out various 
angles from which to take photographs, But 
try to keep oul of smoke-filled areas, Your first 
photographs should be of the entire structure. 
Use color film to show the color of Lhe smoke, 
flanes, and vapors. Take a series of 
photographs at intervals of several minutes 
to show the intensity and direction of the fire. 
Then photograph any spectators, The 
perpetrator may be present, watching the 
results of his or her efforts. 


When the fire is extinguished, photograph 
the entire exterior of the structure. Then 
photograph all affected interior arens and 
any evidence found, Photograph in detail 
suspected points of the fire's origin and areas 
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showing an “alligator” burn pattern. You 
cannot rely on your exposure meter when 
trying to photograph charred wood. Instead, 
use a two- or three-stop overexposure. 


Accident scenes should be photographed 
as soon as possible after the event. Except 
when photographing vehicles, set your lenses 
at normal focal length. This will prevent 
distortion in the relative width of roads, 
distances between points, and the like. If 
special lenses are used, note that factin your 
record of the search and give a description of 
the lenses used, 


Photegraph the overall scene of the 
acvident from both approaches to the point of 
impact, Capture the exact positions of 
vehicles, injured and deceased persons, and 
objects directly connected to the accident. If 
possible, take photographs of skid marks 
before the vehicle is moved. ‘Then take photos 
of the marks after the vehicle is moved, 
Photograph all points of impact, all marks of 
impact, and all damage to real property. Be 
sure you record any pavement obstructions 
and defects in the roadways. Make closeup 
photographs of damage to each vehicle. Make 
at least two for each vehicle, The first should 
show the front and one side, The second 
closeup should show the rear and other side of 
the same vehicle. And, of course, you will 
want photos of tire tracks, glass, and other 
associated debris. 


Usually, death scene photography must 
he more extensive than that of other crime 
scenes. This is due to the severity of the 
offense, Photograph the approaches to the 
seene and the surrounding areas (the yard of 
a building in which a death occurs, general 
area surrounding an outdeor crime scene). 
Take closeup photographs of the entrance 
and exit to the scene or of the route most likely 
to have been used if the entrance and exit are 
not obvious. 


Make yveneral scenario shots showing the 
lacation of the body and its position in 
relation to the room or area in which it was 
found. And vive $60-degree coverage of the 
room or scene with overlap points clearly 
identified in the photographs. All evidence 
must be photographed—shots establishing 
the evidence in relation to the scene, shots of 
evidence closeup, and shots of evidence 
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closeup with a ruler to show perspective and 
size. After the body is moved and each item of 
evidence is removed, photograph the area 
underneath them if there is any mark, stain, 
additional evidence, or other apparent 
change. Photograph any “plastic” and 
contaminated prints before you try to collect 
them. And photograph developed latent 
prints prior to lifting. Include shots of areas 
where prints are discovered if the areas were 
not included jn other photographs. 
Photograph bloodstains, including their 
locations, with color film if you can, Black 
and white pictures should also be taken. 


PHOTOGRAPHING HUMANS FOR 
EVIDENCE 


Photographs should be taken of victims or 
suspects of crimes like assault, aggravated 
assault, or sex offenses that involve bodily 
harm, Photographs should be taken of any 
wound, injuries, stains, or other trace 
evidence that may be on the person or the 
person's clothing. Written permission should 
be obtained from living persons before 
photographing them. If photographs of a 
hody area that is normally clothed are 
required, a witness should be present. If the 
victim or the suspect is a ovinor, the written 
consent of Che parent or guardian is needed, 
The photography must be done with the 
consenting person present. 


Photographs of parts of the body that 
usually are not visible when a person is 
clothed are taken only under the direct 
supervision of the examining physician, Itis 
the physician's testimony that the 
photographs are intended to illustrate. Thus, 
it is unusual if this type of photograph is 
taken at the crime seene. 


The evidence value of a photograph of a 
deceased person is reduced if you include 
views that could later be alleged to be 
deliberately inflammatory. The unneeded 
exposure of sexual organs is a case in point. 


Take at least two fullJength photographs 
of the body at 90-degree angles to each other. 
Hold the camera as high as possible, pointing 
downward toward the body. Inelude at least 
one closeup photograph of the head and 
shoulders of the victim. Position the camera 
for this shot directly above the head and 
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shoulders of the body. Takeas many closeups 
of the hody as needed to show wounds and 
injuries. When photographing a body that is 
lying in a herizontal position, hold the 
ecumera directly over the victim’s head and 
shoulders. Do this ata height ofne less than 5 
feet. Closeup photographs of injured parts of 
the body are most effective in color. But black 
and white pictures should also be taken. 


The presence of wounds, blood, or other 
discelorations on the corpse may affect 
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identification. Using a lens filter to create 
more lifelike tones may aid identification. 


Vhotographs of the body should also be 
taken during the autopsy. Cooperate with the 
pathologist to obtain these. Your photos 
should include full-length views before and 
after undressing and/or washing, 
Photograph identifying marks and closeups 
of all wounds with pact witkeout a measuring 
device. Both color and black and white photos 
should be taken. 


SKETCHES 


Properly prepared sketches may be used to 
question people, to prepare a report of 
investigation, and to present information in 
court. Sketches also are valuable sources of 
information for trial and defense counsels, 
Sketches are often introduced in court as 
evidence, ‘They are used to acquaint the court 
with crime scenes and to help witnesses 
orient themselves as they testify. 


Sketches complement notes and 
photographs made during a crime scene 
search. A sketch communicates information 
the way a photo does, but has the advantage 
of being able to have unneeded and 
distracting detail left out. Sketches 
concentrate attention on the most essential 
elements of the crime scene and_ their 
relationships. There are two kinds of crime- 
scene sketches: rough and smooth. A rough 
sketch is the kind you draw while at the crime 
scene. The purpose of a rough sketch is to 
portray information accurately, not 
necesarily artistically. You do not need to be 
artistic to draw a good rough sketch. A rough 
sketch is usually not drawn to scale. But it 
must show accurate distances, dimensions, 
and relative proportions. In order to 
eliminate excessive detail in a sketch, you 
may have to draw more than one. For 
example, one sketch may be devoted to the 
position of the victim's body and one or two of 
the more critical evidence items. Other 
sketches might show the lay of evidence 
items with respevt to the point of entry or to 
other evitical points. Do not make changes in 
your sketches after you leave the scene. 


A smooth sketch is a more finished version 
of a rough sketeh, using the information 


provided in the rough sketch. A smooth 
sketch need not be drawn by the same person 
who draws the rough sketch. But whoever 
draws the rough sketch must verify the 
accuracy of Lhe smooth sketch. In fact, it is 
best if a smooth sketch is made by an 
experienced drafisman. (The engineer officer 
may be able to provide a qualified person for 
this task.) The name of the person who drew 
the smooth sketch ts shown in the report and 
on the sketch. A copy of the smooth sketch is 
attached to each copy of the investigation 
report. Smooth sketches are often drawn to 
scale from information in the rough sketch. 
By making a scaled drawing, the numbers 
showing distances can be left out. If the 
smooth sketch is not drawn to scale, these 
distances must be shown. 


MAKING A ROUGH SKETCH 
Any kind of paper may be used fora rough 
sketch. However, bond or graph paper is best. 
It can be placed on a clipboard large enough 
to form a smooth area for drawing. To 
prepare a rough sketch you need: 
© Asoft lead pencil. 
* A 100-fpot steel tape. 
* A straightedge ruler. 
* Several thumbtacks to hold one end of the 
steel tape down when you are working alone. 
© A mugnetic compass, 
You may add as many items to this list of 
basics as you like. 


Several items of information are 
considered essential in a crime scene sketch. 
But do not restrict your sketch to these items 
alone. The major constraint on detail in 
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sketching is that the result must be 
completely intelligible to a viewer without a 
detailed study. If you include too much detail, 
the major advantage of a sketch over a 
photograph: is lost. 


mach sketeh should include the critical 
features of the crime scene and the major, 
discernible items of physical evidence. 
Kvidence sketches must show accurate 
measurements of the crime scene. They also 
show the location of evidence established by 
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use of the triangulation method. A photo 
sketch must show camera positions and 
distances to focus points. 


Each sketch should have a caption to 
identify the illustration, For instance, a 
‘aption might read: “Rough sketch showing 
eamera positions and distances.” Each 
sketch must have a legend. The legend 
explains the symbols, numbers, and letters 
used to identify objects on the sketch. Use 
standard military symbols where practical. 


ROUGH SKETCH SHOWING EVIDENCE MEASUREMENTS AND TRIANGULATION 


ENTER / EXIT 
o4-}———_ 76 


i 
A. PISTOL 
B. BOTTLE 
C.LETTERS “OR” 
0. SMELL CASING 
@. RED STAN 
F.FIBERS 
6.GUN Sttot WOUND 
H. CIGARETTE 1S10E 
OPEN ORAWER 


{ 
| 


NOT TO SCALE 


Ime BLOC 
CABE® 063- 85-4809 
OFFENSE: DEATH INVESTIGATION 
SCENE PORTRAYED = ROOM #7 
BLOG: $-I251-B , TROOP BULLETS 
LOCATION: FT McCLELian AL 
VICTIM: SP4 FAYE mM. MILLER 
THAE & OATE REGAN: 1900 12 JAN 85 
SKETCHED BY: SA TIM C. WINKLER 
VEMIFIEDST: SAT BETTY C. Goopwin 
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Your sketch must also show the compass 
direction north, You will need to include a 
scale designation for scaled drawings only. Lf 
two scale is used, write “not drawn to scale,” 
And each sketch must have a sketch title 
block containing the following entries: 


Incident report number: MP Report, 
USACIDC sequence number, or Report of 
Investigation (ROI) number. 


Alleged offense, 
Name and rank or title of the victim, 
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Scene portrayed—citing room number, 
building number, and type of buikling, (PX, 
conunissary, house, troop billets), 


Location—ciling complete name of 
installation, city, slate, and zip code, 


‘Time and date sketch was started. 


Name and rank or title of person who drew 
the sketch, 


fame and rank or ideo! person who verified 
the sketch, 


FINISHED SKETCH DRAWN TO SCALE 


enter / exit 


LEGEND SCALE: 13/12«i Foot 
Pivtel 

featetle 

Letters “ih 

Shell casing 

Red tala 

Fibers 

Gun shot wound 


Clparette thglde opened draver 


Tens 


2 BLOCK 

Case § 063-%$-4809 

fiffenser Ueath laveatigation 
Scene portrayed: Roan 67 

Bidg S=325i-8, Troop Sillece 
tacation: Pt McCleltwn, AL 

Victim: SP4 Faye M. MED lee 

Tlee & Mate Begwot 1000 12 Jan 85 
Sketched byt SA Tim C. Winkler 
Verifted hy: S07 Nerey C. Gooduin 
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Measurements shown on the sketch must 
be as accurate as possible. Steel tapes are 
the best means of taking accurate 
measurements, A measurement error on a 
sketch ean introduce doubt as to the 
competence of an entire crime scene search. 


Measurements should be made and 
recorded uniformly. If one aspect of a sketch 
is accurate, such as the dimensions of a field 
in which a body was found, and the position 
of an object within the field is only roughly 
estimated, the distortion thus introduced 
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renders the sketch relatively useless. It is 
important that the coordinate distances of an 
item in the sketch be measured in the same 
manner, For example, one coordinate leg of 
the victim should not be paced and the other 
measured with a tape measure. It is also a 
mistake to pace off a distance and then show 
it on the sketch in terms of feet and inches. 
This implies a far greater degree of accuracy 
than the measurement technique could 
possibly produce. If the point arose in court, 
such imprecision could greatly detract from 
the value of the sketch. 


ROUGH SKETCH SHOWING EVIDENCE MEASUREMENTS AND TRIANGULATION 
OF AN OUTDOOR SCENE 


iz ty 


SIDE WALK 


LEGEND 
@- BASE SOUTHWALL 
@- NORTH EOwE OF SiDewALK 
A= FATIGUE CAP ON @ROUND 
8- VICTIM OF GAOUND 
¢- HATCHET OM GROUND 


NOT TO SCALE 


THLE BLOCK 
CASE ® ; O9Sa-B5-CIDOAS 
OFFENSE: DEATH INVESTIGATION 


SCENE PORTRAYED : GRASSY * GROUND AREA ADJACENT 
TO SOUTH SIDE OF BUNDING S-325-a 


LOCATION: FT McCLELLAN AL 

VICTIMS SGT ALAN MARION 

TIME AND DATE BEGAN: 0970, 24 MANES 
SKETCHED BY: SA B.d. OVERSTREET 
VERIFIED BY; RICHARD &. Mc GRaw 
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LOCATING EVIDENCE 
ON SKETCHES 

Various sketch methods may be used to 
locale evidence and other important items at 
the scene. The simplest form of a sketch is a 
two-dimensional presentation of a scene us 
viewed directly from above. Evidence is 
located on this type of sketch by 
triangulation, ‘Triangulation is used for 
indoor and ouldoor sketches having fixed 
reference points, Objects are located by 
creating a triangle of measurements from a 
single, specific, identifiable point on an object 
to two fixed points, all on the same plane, at 
the seene. If movable items are to be used as 
reference points, they must first be “fixed” 
themselves. Do not triangulate evidence to 
evidence. Do not triangulate under or 
through evidence. Do not take a line of 
mensurement through space. Measure your 
line along a solid surface like a Noor, wall, or 
table top, In the interest of clarity, keep the 
angle of triangulation measurements 
hetween 46 and 90 deprees on the sketches, 


Regular shape items are fixed by creating 
two separate triangles of measurements, 
Each originates at opposite points on the 
object and ends at two fixed points, on the 
same plane, at the scene. This is commonly 
known as the 2-V method of triangulation, 
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Pliable objects are fixed by creating a 
single triangle of ineasurements from the 
center of mass of the object to two fixed 
points, on the same plane, at the scene. You 
also measure the longest and widest 
dimensions of the object. 


Inhabited outdoor areas usually have 
easily defined, fixed reference points such as 
buildings, edges of reads, and sidewalks. 
When these are present, the triangulation 
method can be used to establish the location 
of objects. But uninhabited or remote areas 
may not have easily defined, fixed points 
within close range. In such cases, objects 
will have to be located by using the 
intersection-resection method taught in map 
reading. See 'M 21-26 for a more complete 
discussion of intersection-resection method. 


Cross-projection is used to add another 
dimension to sketches. The added dimension 
is useful when items or locations of interest 
are on or in wall surfaces in an enclosed 
space. The walls, windows, and doors in a 
cross- projection sketch are drawn as though 
the walls had been folded out flaton the floor. 
The required measurements and 
triangulation of evidence are then entered on 
the sketch. A cross-projection drawing may 
be used as a scaled drawing. 


A CROSS-PROJECTION SKETCH 


LACERD 


A» Crowhar 


SALE 
VYWIRweh + 1 Foor 


TITLE BLOCK 


CASE MUMNEH: 1426-82-CiOMH} 

SUORWH PORTRAYED: Anoe 7, Ridtg 
4S-)291-6 Temop Billets 

LOCATION: Fe HeChellan, AL 34205 

OFTENRSE: hurglary [evearigation 

VICTIM: SPS Retry My tholmen 

TIME & RATE NEGA: 1930, 12 Jan 85 

STM WX: Me. Frank L. Weight 

VERIFIED HY: GA David L. Kelly 
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Observations, Descriptions, and Identifications 


Careful observations and detailed 
deseriptions are investigative tools. 
Observations help you build descriptions 
of persons, objects, places, and events so 
that who or what was seen may later be 
identified. Observations also help you 
find or identify persons, objects, and 
places from descriptions built by others. 


Descriptions help you relate to others 
what you have seen. Deseriptions may be 
either written or oral, They include signs, 
gestures, sketches, and other means to 
convey information about what was seen 
by an observer, 


Most people are not trained or experienced 
in remembering and evaluating what they 
see. Thus the observations and descriptions 
of witnesses may not be as detailed nor as 
objective as those made by trained observers 
like investigators. Trained observers know 
that their observations can be affected by 
lack of sleep, or by illness, or by other outside 
influences. And they make allowances for 
outside influences when they interpret what 
they see. 


Environmental factors like weather and 
light can influence what people see. ‘The 
presence of unrelated, distracting 
circumstances can influence what people see 
by focusing their attention in a particular 
direction. For example, a spectator watching 
an exciting play on a football field may fail to 
note the actions of a person sitting next to 
him. And the passing of time belween when 
an event is seen and when it is recalled can 
cause the observer to forget or confuse details 
of the event, thus influencing his description 
of what he saw, Where an observer is at the 
time he sees an event influences what he sees, 
ILis unlikely that more than one or two people 
will view an event from exactly the same 
place. Thus, a difference in location may 
account for a difference in observation. 
Someone observing an event from a great 
distance may be able to give a good overall 
description of what took place. But he might 


CONTENTS 


OBSERVATIONS AND DESCRIPTIONS 
BY INVESTIGATORS .........-..-.--655 . 34 


PEROONE 5s <520.50500 RPvACiattivt oooNe Ets 34 


er ET ET) sayevveny OG 


OBSERVATIONS AND DESCRIPTIONS 


BE WIIWRB SED. oo o58.05 cause ntavestts t5. | 
IDENTIFIGATION ........eceereeseree versa 49 
Comes sais. csc cevesssequsseses~ 45 


LIASUSE: 5 asians btsaacccordjuneiurnceséct 


not be able to see and give the details that 
someone seeing the saine event atclose range 
could give. On the other hand, the closer 
person may be unsure of the overall picture. 


Psychological, physiological, and 
experiential factors influence what people 
see and how they retain the information. 
People tend to evaluate and interpret what 
they observe by their past experiences with 
like incidents, They tend to compare the size 
of an object, for instance, with the size of 
another object with which they are familiar, 
A very short or very tall person may fail to 
judge anather’s height correctly, Someone 6 
feel tall may seem “very tall” to an observer 
only 4 feet 10 inches tall. The same 6-footer 
would appear to be “normal height” to a 
person 5 feet 10 inches tall. 


Sommon sounds, odors, tastes, and other 
perceptions are usually understood by an 
observer. But a lifelong urban resident of a 
big city might not be able to accurately 
describe a farm scene. Nor could a native ofa 
tropical island be expected to describe a high- 
speed car accident in minute detail. Stimali 
which cannot be easily compared to a past 
experience are often mistakenly interpreted 
in terms of familiar things. And, too, a 
wrong interpretation of a past experience 
may influence the perception of a present 
experience. 
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Interests also affeet perception. For 
instance, many young American boys can 
quickly recognize and identify the make and 
model of a car. On the other hand, they may 
fail to perceive details of the driver, license 
number, or make and condition of the tires, 
Special interest training may increase 
someone's power of observation. But it also 
may limit the focus of attention, causing the 
loss of other details. Specialists often have 
acute perception within their own field but 
fail to be observant in other fields. An artist 
may take spectal note of color, form, and 
proportion but fail to discern or properly 
interpret sounds or odors. Conversely, a 
mechanic may quickly note the sound of a 
motor oran indication of the state of repair of 
a ocar but fail to clearly discern the 
appearance and actions of Lhe driver. 


A person's power to accurately observe and 
interpret things can be affected by pain, 
hunger, fatigue, or an unnatural position of 
his body. Discomfort may cause an observer 
to fail to correctly interpret things he would 
normally comprehend, The senses of taste 
and smell are often distorted by physical ills 
and external stimuli. These senses are 
generally the least reliable basis for 
interpretation. The presence of a strong taste 
or odor may completely hide the presence of 
other tastes or odors. 
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Emotions like fear, anger, or worry and 
mental sets like prejudice or irrational 
thinking patterns may impair perception. 
For example, a victim of a robbery may have 
heen in great fear of the weapon used by the 
criminal, He or she may only be able to recall 
the size of the bore of the weapon and not be 
able to describe the offender. Such a person 
might be expected to exaggerate the size of 
the bore. Or an observer may so dislike 
another person that he only views the actions 
of Uhat person and nothing else. Sometimes 
an observer may have great prejudice 
againsta class or race of people. forexample, 
a person who dislikes police may unwittingly 
permit this prejudice to affect his view of the 
actions of a night watchman or a security 
guard. How he interprets what he sees may 
be wrong, even if his senses recorded a Lrue 
report of what occurred. 


Good observation requires the skillful use 
of the five senses to give meaning to what is 
going on around the observer. The senses of 
sight and hearing are used most often, but 
the senses of smell, taste, and touch are also 
important to observations and descriptions. 
The ability to observe improves with 
practice. Events or spoken words that may 
mean little when seen or beard by an 
untrained observer may be very meaningful 
to the trained investigator, 


OBSERVATIONS AND DESCRIPTIONS BY INVESTIGATORS 


For investigators a systenratic approach to 
observation and description is a must, So is 
the use of photographs, sketches, notes, and 
other recording methods. They help you 
remember what you observe, and they 
improve the accuracy of your description. 
Generally, accuracy is most assured if you 
follow a set pattern. The pattern used most 
often for observations starts with general 
features and moves to specific features. For 
example, when observing to develop a 
description of a person, you look first at the 
general features like sex, height, and race. 
Then you check exact fentures like color of 
hair and eyes, unusual sears, or behaviors. 
Last, you nete changeable characteristics 
like clothing and hair style, 

However, when observing persons to try lo 
match them toa deseription, youmay change 
or reverse your pattern of observation. This is 


most likely if the person you are looking for 
has some very noticeable feature. For 
example, if you are looking for a man witha 
limp, the first feature you would look for 
would be the limp. You would then look at 
gzeneral features and go on to note specific 
fentures. But even reversed, you are still 
following a pattern, still using a systematic 
upproach. 


PERSONS 

When observing and describing persons, 
first note a person's veneral features, General 
features include sex, skin color, height, build 
and posture, weight, age, and complexion, 
Then, observe and describe the person's 
specific features. Your pattern of observation 
and description of the specific characteristics 
of a person normally begins with the head 
and progresses downward. 
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NOTABLE GENERAL CHARACTERISTICS OF PERSONS 


Male White 
Female| Black 


Yellow 
Other 
Unknown 


Straight (erect) 


rounded 


Bust (for females) 
flat, medium, heavy 


DLE 


Begin by describing the size and shape of 
the head. Then move to the profile. Mentally 
divide it into three parts. Describe each third 
in separate detail and in relation to the 
whole. (The profile, unless it has a 
peculiarity, is not as useful as the shape of the 
face for identifying people.) Then describe 
the hair, Give both natural and artificial 
eolor of the hair if it has been altered. 
Describe its texture, density, appearance and 
style, You may use current descriptive terms 
for hair styles. Wigs, Loupees, and hairpieces 
should be described carefully and in detail. 
You can often tell if someone is wearing a 
huirpiece by its difference in texture, color, 
density, or type from the hair elsewhere on 
the head. False hair will often be too nearly 
perfect. And the edges ofa hairpiece are often 
evident under close scrutiny. 


When describing the face, give the shape 
and details of the forehead, evebrows, eyes, 
nose, mouth, lips, Weth, chin, and ears. Look 
closely at the nose, Has it been broken? Does 
it twist to the right or left? Is it turned up, 
pendulous, hairy, or deep-pored? Note the 
color of the eyebrows, eyes, and lips. If 
makeup is used to modify or enhance the 
complexion, include this information, When 
describing females, indicate both natural 
and artificial contours if you can, Be alert for 
the use of lipstick to alter or accent the 
natural appearance of the lips, Note 
equipment like glasses and hearing aids. 


Large, average, small 
Obese, very stout, 
Red stocky, medium,slim Esti- 


medium, stooped 
Angular, muscular 


Exact Pale, fair, dark, 
or ruddy, sallow, 
sickly pale, 
mated florid 

in {for whites) 


10- Light brown, dark 
pound brown, dark olive 
incre- (for blacks) 


ments > 
Clear, pimpled, 
blotched, freckled, 
pockmarked 


Make-up — none, 
} light, heavy 


Contact lenses may be hard to see. Watery 
eyes and excessive blinking sometimes are a 
hint of contact lenses. Make careful note of 
special types of eyeglasses like monocles, 
pinee-nez, and bifocals. Do the same for 
special types of hearing aids. 

Go on to describe the rest of the person in 
this same way, moving always downward, 
When describing the length of the arms in 
relation to the rest of the body, keep in mind 
thatan average arm length places the heel of 
the hand about half-way between the hips 
and the knees when the arm is hanging 
naturally. Note oddities or deformities of the 
hands and fingers in detail, Missing or 
crooked fingers, for instance, are hard to 
disyuise, They make good first checks of 
suspects. The same is true for marks and 
scars. Describe birthmarks, moles, warts, 
tattoos, and scars by size, color, location, and 
shape. Be as detailed as you can, 


The tone and manner of a person's speech 
can be an important part of a description. 
Habitual tone should be noted as low, 
medium, or loud: soft or graff or by other 
descriptive qualities. Stale the manner of 
speaking as cultured, vulsar, clipped, fluent, 
or using broken English. Identify accents 
when possible. If the person is not speaking 
English, try to recognize the language he is 
using. Note oddities of, or handicaps to, 
speech: a stutter, a nasal twang, a 
pronounced drawl, or a mute condition, 
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Since a person may change his clothing, its 
descriptive value is limited. Bul look for dress 
habits like neatness, carelessness, and style 
preference, These do not change as readily, 
Clothing worn by a person at the Gime ofan 
offense, however, or when the person was last 
seen, should be deseribed in detail. List this 
by type: military, civilian, mixed military 
and civilian, and color, And wive the 
contition of the clothes: clean, soiled, torn, 
ragged, greasy, ov bloudstained, 

Be sure to include remarks about personal 
appearance. Use terms like neat or untidy; 
well-groomed or unkempt; refined or rough. 
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A person’s odd mannerisms or traits may 
form the main or key part of a description, Be 
alert for feminine traits in a man and 
masculine traits in a woman. Watch how the 
person walks, moves, or talks. Does the 
person show signs of nervousness or 
indecision? Look for subconscious 
mannerisms. Is the person often seen 
scratching the nose, running a hand through 
the hair, pulling on an ear, hitching up the 
pants, jingling keys, or flipping coins? Look 
for facial ties, muscular twitches, or 
excessive gesturing with the hands. And note 
any pieces of jewelry being worn. 


NOTABLE SPECIFIC CHARACTERISTICS OF PERSONS 


“FAC E 


Size — large, Round 
modium, small square 


Shape — long. oval 
shor ae broad 
narrow, round, 

flat in back, 

flat on top, 

aggshaped, high 

in crown, bulg- 

ing in back 


artificial 


temples 


Baldness — complete, 
whole top of head, occipital,| down, vertical 
fromtal, receding, or 


combined 


Type — straight, wavy, 


curly, kinky 


Color — blond, brown, red, 
osuburn, black, gray, 
streaked gray, white; 

light or dark; natural or 


Density — thick, thin, 
medium, sparse 


Hairline — low, medium, 
receding, receding over 


Color — and if 
same or 

different from 

har color 

Shape — slanted 
up, down, horizontal 
from center of face 
straight, 

arched, 

separated, 
connected 

plucked 

penciled 


Shope - — high, 
medium, low 
Slope — receding, 
medium, vertical, 
prominent; 
bulging 

Width — wide, 
medium, narrow 


Wrinkles or age 
lines — none, 
light, deep, 
horizontal, 


curved up or 
Texture — heavy 


|/—Recoding Stope medium, thin 


Hair length — 
long 


Texture — fine, medium, 


coarse 
Flot On Top 


Appearance — neat, bushy. | 4 
unkempt, oily, dry 


Wielo Wistth 
Medium Stope 


taal 


Thin Line 


\ * Style — long, medium, 
ay ye short; parted on left, on cy Eres 


right, not parted; 
page-boy. corn row 
Wig or toupee 


Bulging In Back 


Avchod 


Jaa} 


Suaight 
Connected 


Joo, 


Meavy, Long Hair 


Medium Widely 
AVartical Slope 
—v gem 


Narrow Width 
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NOTABLE SPECIFIC CHARACTERISTICS OF PERSONS 
TAT Trea ee Leeann ity ete MOUSTACHE 


Size — small, Shape — thin, Color — and if 
modium Farge medium, thick Same or 
(lrontal) Jong, dilferent from 
medium. short haw color 


(profile) 


Langth — short, 
medium, tong 


Width — thin, 
medium, thick 


hape — sunken, 
mediuen, bulging 


Spacing — wide, 
medium, narrow 


Expression — 
stern, sad, 
pleasant. smiling 


Projection — Style 


Color fong, medium. Color 


Oddities — 


short 


Crossed, watery, 


red 


Shape of base — 
turned up, 


twitching, 
habitually open 


Shape 
Position — 
norenal; 
protruding lower, 


Grooming 


Eyelids — normal. 
drooping, pulfy, 
red 


Eyelashes — 
color; 

length — long. 
medium, short; 
shape - straight; 
curled, drooping 


Makeup — none, 
light, dark, 
infequiar; color, 
type, extent 


Glasses — style; 
color of frames 
and lenses, how 
altached to the 
face; type — 
monocia, pince- 
nez, bifocals 


Together 


DX 
Pulty Eyelids 


Bulging. 
Witte Spaced 


Glasses 


horizontal, 
turned down 


Juncture 

w/ forehead — 
flat, small, 
medium, large 


Line — concave, 
Straight, convex 

(hooked), Roman, 
aquiine 


Nostrils — 
medium, wide, 
narrow; large or 
smalt high or 
fow; elongated or 
flaring 


Oudities — 
broken, twisted 
left or right, 
turned up, 
pendulous, hairy 
deep-pored 


upper, both 


Appearance — 


smooth, chapped, 


puffy, loase, 
compressed, 
retracted over 
teeth, moist, 
diy 


Oddities like 
hatrlip 


’ yy 


Narrow 


Var 


Medea 


Upper 
Preetruding 


Distanca benween 
upper hp aod nose 


(anf 


Divided 


Handlebar 


eal 


Mandarin 


Iewery Vil 


= 
— 


Side Whiskers 
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NOTABLE SPECIFIC SRAM ie 8 Eko) tee OF PERSONS 


Color — very 
white, normal, 
stained. gold 


Size — small, 
medium, large 


Shape — receding, 


normal, protrud- 
ing, even, 
pointed 


Condition — 
broken, decayed, 
false, missing, 
w/ gaps 


Shape — receding. 


jutting (profile) 
short, medium, 
long (frontal) 


Size — smafl, 
large, pointed, 
square, dunpled, 
cleft, double 


Shape -- full, 
bony. angular, 
fleshy, sunken, 
fat 


Placement — high 
(prominent), 
medium, receding 


Make up — 
heavy, light, 
color, placement 


Size — small, 
medium, large 


Shape — oval, 
round, tlangu- 
lar, rectangular 


Lobes — descend- 


ing, square, 
medium, guifed 


Separation from 
head — close, 
normal, protrud- 
ing 


Setting — low, 
normal, high (the 
corner af the eye 
is usually in 

line w/upper 
third of the ear) 


Hearing aid — 
color, which ear; 
located belund or 


inside ear, 
w/cord, w/o cord 


G® 


J 
Round Prangatas 


6G 


Descending Square 


a 


Metives Guited 


Size — short, 
long 

Shape — 
straight, 
curved, thick, 
thin 


Adani's apple — 
large 
{pronunent}, 
medium, small 


Front View - — broad, 
medium, narrow 


Profile — deep, flat, 


long. median. or 
short in relation 
lo body size 


small medium 
large 


Size —- large. 
medium, small; 
narrow, medium, 
broad 


Shape — square, 
round, level, one 
side lower 
(frontal), 

Straight 

stooped, slumped, 
humped (profile) 


Conan — Tong. 
medium, Short 


Musculature — 
slight. medium, 


medium, or large in 
relation to body 
size 


| Oddities 


FINGERS) 


Length — 
tony, medium, 
short 


Shape 
thin, medium, 
thick (stubby} 


Delormities — 
missing fingers, 
disfigured nails 


TT) snoutbens) | 


Rear view — 
Straight or 
curved 

Profile — 
Straight, curved, 


Front view — 
broad, medium, 
narrow 

Profile — 
small, medium, 


medium, or short in 
relation to rest 

of body (average « 
legs plus hips 
equal about half 
the body length) 


Shape — straight, 
bowed, knock-kneed 


Musculature — 
slight, medium, 


small, medium, 
of large, in 
felation to rest 
of body 
Deformities — 
pigeon-toed, 
flat-footed, 
club-footed 


OBJECTS 

The pattern of observation you use to 
cleserthe objects is like the pattern you use to 
describe people. You yo from the general to 
the specific, And you use this same pattern 
when trying to find ebjects lo match a 
description already built. 
Start with general features that clearly 
define the broad category of the object. This 
prevents its being confused with objects of 


other classes. Note its type, size, and color. 
Look for other general features (hat are easy 
to discern and that may help ive quick, sure 
recognition. Then go on to describe the 
object's specifie features (hat set it off from 
all other like items, Does the car have a sun 
roof? Is the radia or typewriter portable? 
Next, look for damage or allerations. Last, 
look for serial numbers or other identifying 
marks or labels. 
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Your observation and description should 
follow a general flow. Move from top to 
bottom, or from front to rear, or from left to 
right. Distinguishing marks, scratches, 
alterations, damaged parts, worn arens, 
signs of repair, faded paint, serial numbers, 
identifying markings, and missing parts 
should be noted in detail. For example, when 
observing and describing a typewriler, begin 
with the brand name. Then go on to list it as 
“nonportable, model 17, ll-inch carriage, 
light gray with ivory keys and black 
lettering, serial number J17-128456." Include 
remarks like “Letter I key is bentand strikes 
below the line. Numeral 5 key is bent and 
sticks in the forward position. When struck, it 
must be returned manually to the rear 
position.” Whatever the object, you follow the 
same procedure. 


DESCRIPTION OF A MAN’S SUIT 


Brand XXXX; dark blue, wool worsted; coat 
size 42 regular; half-lined with dark blue 
silk; coat lapels of wide width; single- 
breasted with three black buttons, four 
small black buttons on each sieeve; small 


tear in lining on right outside coat pocket; 
trousers size 33-inch waist, 34-inch 
length; unlined, not pleated; cuffs, 1 1/2 
inches wide; and cleaners mark JHO 
siamped in black on the inside of the 
waistband. 


EVENTS 

If you are present when an unlawful event 
occurs, you must observe it systematically 
and quickly. Take in the important factors of 
time, place, persons, objects, and actions 
involved, as well as the immediate resulls of 
the event. These factors are invelved in the 
essential questions of who, what, when, 
where, and why. Bat in most cases youarrive 
atthe scene of an incident after the crime has 
occurred, Hence, you seldom see an eventas it 
takes place, Your observation of connected 
actions after an event, however, may give 
major clues to what did take place, 


Small but important actions or events 
often provide an important Jead for an 
investigation. Remarks, states of excitement, 
gestures, looks of concern, and unlikely 
claims of lack of knowledge can all be clues. 
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You may get leads from such things as the 
way a fire burned, the presence of certain 
fumes or odors, the sound of a voice, or the 
warmth of a body. Such deduction may aid in 
reconstructing an event's cause, start, or 
progress. You must recognize related acts or 
conditions and understand them correctly. 


Your description of an event must be as 
complete as circumstances allow. It should 
contain the facts of time, plaee, order of 
action, objects and persons involved, and 
what happened because of these factors. To 
get a thorough atid logical description of an 
event, think about it in terms of your 
observations. Consider statements made by 
witnesses and suspects, And evaluate the 
physical evidence from the crime scene. 
Support your description of an event with 
sketches and photographs if they are needed. 


PLACES 
‘To show the exact seene of an incident or 
crime, you may have to make detailed 
observations of places and locales. Your 
purpose may be to connect the place to an 
incident. Or it may be to connect the place to 
information given by a witness, 


Your descriptions should cite the elements 
you observe, Your goal is to give a concise 
and easily understood word picture of the 
seene. Sketches and photographs, when 
appropriate, will add to your word 
description. Your pattern of observation will 
depend on whether you are looking at an 
outdoor scene or an indoor scene. 


When observing and describing outdoor 
scenes, go from the general to the specific. 
Look for natural or man-made landmarks. 
Note the general scene and its relation to 
roadways, railways, and/or shore lines. 
Use them to pinpoint the general site. Pin- 
point the exact site in relation to fixed or 
semifixed features, Use features like build- 
ings, bridges, or power line poles. View 
oulstanding objects or features within the 
scene. Check details of the scene and items 
of high interest. Some outdoor sites may 
not have such landmarks, hen you must 
mentally assign boundaries to the aren. Use 
boundaries that are neither too far apart or 
Loo close together. A common sense approach 
is a must. 
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DESCRIPTION OF AN OUTDOOR 
SCENE 


Thre incident took place in Anniston, AL, 
near the intersection of Quintard and First 
Streets. The exact location was the east 


sidewalk of First Street, 10 feet due north 
of a fire hydrant. The hydrantis on the east 
sile of First Street about 20 feet north of 
the corner (curb) of Quintard and First 
Streets. 


Observing and describing an indoor 
seene is easier, Indoor scenes have obvious 
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and definite boundaries like walls, hallways, 
nnd basements. But because an indoor area 
often contains many objects, it is very 
important to use a methodical pattern of 
observation. 


Virst, note the location of the place to be 
observed. Say ifitis at the front or rear ofthe 
building and at what floor level. Then check 
the distances to stairways, entries, elevators, 
or the like. Next, get the room number or 
other designation. Observe details near 
entries to the area that is the specific point of 
concern, Note objects located within the area. 
Last, get the exact location as it relates to 
other objects of concern, 


DESCRIPTION OF AN INDOOR SCENE 


The incident took place in Room 204 of the 
Union Hotel, at 1052 Moore Avenue. Anniston, 
AL, Room 204 is on the second floor of the hotel, 
directly above the Moore Avenue entrance. The 
room is reached by the elevator to the left, or the 
stairway to the right, of the Moore Avenue 
entrance. 


The door to Room 204 is wood, covered with red 
leather-like material The room number is printed 
on it in 2-inch black letters. Inside, and to the 
immediate left of the entrance, is a dark upright 
piano. On the piano stands a large white vase and 
two single brass candlesticks with red candles, 
Against the telt wall, facing the center of the room, 
is a dark blue standard-size sofa. On the sola are 
two red and one white triangular pillows, At each 
end of the sofa is a dark brown end table with glass 
top. Each end table supports a 3-foot high brass 
lable lamp with light blue shade. The lamp onthe 
lable nearest the door is overturned and rests 
partly on the sofa arm. An empty drinking glass is 
on the opposite end table 


In the wall opposite the entrance are two 
double-sash) casement windows. The windows 
are turnished with dark red brocade drapes closely 
drawn. Between the windows is a movable serving 
bar, The front of the bar is covered with red 
leather-like material. On the left end of the bar 
Stands an empty water pitcher and two empty 
drinking glasses. Near the center of the bar is one 
drinking glass containing about 1 1/2-inches of 
light brown liquid. On the right end of the bar is an 
empty glass bow! about 3-inches deep and 10- 
inches in diameter. Under the bar is a square 
weoden wastebasket containing three empty 
bottles and many glass fragments. Next to the 


wastebasket is a wooden case containing nine 
emply assorted soft drink bottles, Six bar stools are 
in front of the bar. The stools have round seats 
covered with red leather-like material. Each has 
three black metal legs fastened to the floor with 
screws. The entire wall behind the bar and 
between the two windows is mirrored. At either 
end of the mirror are three glass shelves on which 
rest numerous inverted drinking glasses. Beneath 
the mirror is a glass-topped wooden slelf 10- 
inches wide, This shelf contains seven open and 
four sealed bottles of what appears to be 
intoxicants. 


On the wall to the right of the entrance, 3 feet 
from the opposite wall, is a door leading to a 
bathroom. Eight feet along this wall from the 
bathroom door is a door connecting with Room 
206, This door is locked a1 the time of observation. 
Between these two doors is a dark brown table 
with a wooden top about 2 feet by 2 feet in size. 
There is one dining-room chair upholstered with 
maroon leather-like material at the table. 


Three tables of this same type are in the center 
of the room. Two upholstered dining chairs are at 
each. Cn each of these center tables, and on the 
table on the right side of the room, are two plates 
with partially eaten food servings. 


At a point 10 feet from the entrance and 7 feet 
from the table near the right wall is an overturned 
dining chair. Its right front leg is broken but still 
attached to the chair. The chair leg is stained with 
2 Substance that appears to be blood. 


In the center of the ceiling is a black brass, three- 
light chandelier, The floor of the room is 
completely covered by tan carpeting, 
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OBSERVATIONS AND DESCRIPTIONS BY WITNESSES 


Observations, descriptions, and 
identifications made by witnesses can be 
highly useful to you as an investigator. Some 
persons may be able to give a concise and 
fact-filled account of what they have seen. 
But, in most cases, you must use skillful and 
patient questioning to help a witness to reeall 
details of persons, objects, places, and events. 
Your questions will evoke the details which 
help give meaning to his observation. 


It is important that you talk with witnesses 
as soon as possible afler they have made 
their observations. Do this before they have 
time to talk to others or to change their 
observations, consciously or unconsciously, 
to fit a pattern of other things they may 
have seen or heard. Imaginative persons 
often use conjecture to fill in the gaps in 
their knowledge of an incident. This is 
particularly true if they later learn that 
the incident is important in an investiga- 
tion. It is also important for you to eval- 
uate a witness’s information and compare it 
with all related data before you use it to 
investigate further. And you must be aware 
of, and make allowance for, the many factors 
that may influence a person’s understand- 
ing and retention of the details he relates. 
You also need to keep in mind how conflicts 
ean occur in statements made by different 
witnesses, 


When obtaining a description from a 
witness, learn, if you can, of any influences 
affecting their understanding of what they 
saw, Find out if there are influences that 
imight cause them to give false answers. 
Some witnesses may purposely withhold 
information so they will not become 
involved. 


Most investigations call for quick action. 
Thus you must offen proceed without full 
background data, This may make it hard to 
know what influences someone. But you can 
take steps to help tell the extent of these 
influences. You can develop the use of a 
pattern of recall to help get a clear word 
picture. It will improve your technique of 
getting descriptions of observations from 
others. You can talk to witnesses briefly 
before questioning them. This will put them 
at ease and help get them to talk freely. You 
may discover enough about them to know 
what may affect their interpretation of what 
they have seen. And you can ask the 
witnesses to repeat their descriptions. This 
may reveal discrepancies made on purpose or 
by incomplete observation. Ask about these 
flaws in an attempt to get a betler description. 
Your questions may even lead a witness to 
admit he distorted the truth. A witness who 
lies or hides information often makes 
unconscious slips that you will note. 


IDENTIFICATION 


Having a witness or victim identify a 
person, a place, an object, or an event is the 
way you relate that factor to an incident, You 
must conduct identification efforts in a way 
that precludes errors or injustice. Before an 
identification is begun, make sure the 
witness has made as complete a description 
as he can. This will help avoid false 
identifications and reduce the chance for 
error, Let the witness identify a person or an 
object from among a group of like persons or 
objects. Showing a witness one weapon or one 
person lo identify may confuse him. He may 
give a mistaken identification because the 
weapon or person was shown to him by you. 
To identify a place, have the witness describe 
its general location in relation to known 


landmarks, Next, have him deseribe it in 
detail. Then he should be asked to take you to 
the scene. 


COMPOSITES 


Composite photographs or sketches are 
often used to help identify persons. 
Composites are developed from separate 
photographs or sketches of foreheads, eyes, 
noses, mouths, chins, or other facial features. 
The witness selects the example which most 
nearly looks like the particular facial feature 
of the person to be identified. But do not show 
a witness a photo lineup before having him 
help develop a composite, It may influence 
his memory of the subject. 
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COMPOSITE PHOTOS MADE WITH A COMMERCIAL KIT 


Commercially manufactured kilts can be 
used to make composite drawings or photos 
from verbal descriptions. The drawings from 
such a kit can resemble a person so closely it 
removes others from suspicion. And the kit 
model that uses true photos of facial features, 
hairstyles, eveglasses, hats, and the like 
produces realistic photu-like composites. 


If photographs or sketches of separate 
fentures are not available, many 
photographs of different persons or objects 
may be used. Have the wilness pick out the 
features which most closely look like the 
person or object to be drawn, Or have an 
artist sketeh a likeness of persons or objects 
from deseriptions given by one or more 
witnesses, Hven this kind of drawing or 
portrait may be useful Lo an investigation. 


LINEUPS 
Another way to identify suspects or objects 
is to use a lineup. A lineup can reduce 
mistakes and eliminate false identification of 
persons and objects. And it can avoid leading 
or misleading a witness, 


A lineup must meet legal requirements. 
There are rules for picking people for the 


lineup, their actions before and during the 
lineup, and control of the witnesses / victim, 
‘Tell the witnesses or victim of the rules that 
you must enforce. 


For a lineup to be legal, it must meet the test 
for fundamental fairness. That means it 
cannot be impermissibly suggestive, /t must 
be composed of similar subjects having 
similar characteristics. Anything which 
would hint thatone ofthe participants is “the 
one” would be a defect in that lineup. 


The location of a lineup is ap to you, But it 
should be held in an area that is away from 
public view to keep from drawing unwanted 
attention or disturbance, If you are having a 
lineup of people, you need enough room for 
about six people lostand side by side. There is 
no specific number of participants you are 
required to havein alineup. But having six or 
more persons, photographs, or objects is a 
number that works well for all three kinds of 
lineups. You may hold a lineup of objects at 
the site of an offense or in some other suitable 
place. Pick a place where one is likely to find 
such items. This may mean putting a carina 
parking lot with other cars or pulting a coat 
in a closet with other coats. 
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PART THREE 
OBTAINING AND RECORDING PHYSICAL EVIDENCE 


CHAPTER 7 
Fingerprints 


Fingerprint evidence is the most 
positive investigative means of 
identifying people. Every fingerprint 
ig unique. Fingerprints forin on a person 
before birth and remain unchanged until 
the body decomposes after death. 
lingerprint impressions often look alike. 
But when they are examined closely, 
their differences can prove the prints to 
have been made by different fingers. And 
the opposite may be true. Prints from the 
same finger may look different because 
the pressure used to make them differed. 
Or they may look different because the 
curve of the surface differed. Yet 
examination by aquatified examiner can 
prove the prints to have been made by the 
same finger. 


Positive identification or elimination 
of fingerprints can only be made by 
trained and qualified fingerprint 
examiners. Examiners identify prints by 
making the qualitative and quantitative 
comparisons of one friction ridge print 
with another. They compare the separate 
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ridge characteristics and their 
relationship one to another. They can do 
this from impressions of any area of 
friction skin. 


FINDING AND PROCESSING LATENT PRINTS 


“Latent’™ prints are chance or 
unintentional prints found on items of 
evidence or ala crime scene. Some prints can 
be plainly seen. They are made by a finger 
coated with a foreign substance like blood, 
«rease, or dirt, Some prints are “plastic 
impressions” imprinted in pliable substances 
like butter, candles, putty, and semidry paint. 
Other prints, invisible or barely visible to the 
eye, are made by the natural body secretions 
of the hands and fingers. 


The visibility of latent prints depends on 
the physical condition of the person who left 
the print, on the surface of the objeet, and on 
the angle of reflection of the light by which 
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they are viewed. The visibility of prints also 
depends on the time that has passed since 
they were placed, the amount of heat to which 
they have been exposed, and other factors. 
The amount of time they stay on an object is 
affected by atmospheric conditions, air cur- 
rents, and humidity. But even when the object 
has been exposed to adverse conditions, itmay 
be possible to obtain prints. 


Attempts to obtain prints should be made 
in all cases. Smudges lacking ridge features 
may have foreign substances like grease or 
blood on them, Although not serviceable as 
latent prints, they may provide other trace 
evidence. 
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Photographing prints found at crime 
scenes can safeguard fingerprint evidence, 
Taking photographs before attempting to 
preserve prints can offset damage which can 
sometimes occur in the preservation process. 
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preparation and presentation of fingerprint 
evidence, After photographing fingerprints 
found at a crime scene, an enlargement can 
be made at the crime lab. Enlargements can 
be very useful in studying a print and 


The photographs are also useful in the 
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comparing it with other prints. 


FINGERPRINT PATTERNS AND CLASSIFICATIONS 


PLAIN ARCHES 


in plain arches the ridges 
enter on one side of the 
impression and flow or 
tend to Haw out the other 
Site with a tise or wave in 
the center 


DOUBLE LOOP 


The double loop consists 
ol two separate loop 
formations, with two 
Sena arid destinies S018 
of shoulders and two 
deltas 


TENTED ARCHES 


Tented arches are simular 
to plain arches with the 
exception that the ridges 
in the center form a 
defwute angie. of one of 
more tiiges al the center 
form an uptirust, or they 
apnoach the loop type, 
possessmig two of the 
basic characterstics of 
the loop but lacking mm the 
Mord 


PLAIN WHORL 


A plan whol bas two 
deltas and at least one 
reige taking @ complete 
cocun, which may be 
soval, oval, or any variant 
of the crele An anaginary 
tine drawn between the 
two delias oust touch or 
criss M least one of the 
feourving oidges within 
the pation ores 


ULNAR LOOPS 


Ulnar loops are those 
types of patterns in 
which the loops flow in 
the direction of the tittle 
fingers. 


CENTRAL POCKET 
WHORL 


The central pocket whort 
consists of one or more 
fecurving muges, of an 
Obstruction at ght angles 
to the samer tine of flow 
with Iwo delias between 
which an imaginary line 
would cut or touch no 
recurveng mige wiihin the 
patiem wea The amner 
ine of flow of a central 
pocket loop ts determined 
by Gh owing an imaginary 
tine between the inner 
delta anid thee center of tie 
moermost recurve of 
touping ridge 


RADIAL LOOPS 


Radial loops are those 
types of patterns in 
which the foops flow 
toward the thumbs. 


WHORL 


The acciiental whorl i¢ a 
patiern with two or more 
dettas, and a combination 
of two or wore dlferent 
types of patterns exclusiwe 
of the plam arch This 
Classrlication alsa includes 
those exceedingly unusual 
patterns which may not be 
placed by definition into 
any other classes. 
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PRESERVING PRINTS 


Prints made visible by a foreign substance 
on the fingers often need only be lifted with 
print lifting tape. Or if the prints are on a 
small object, the whole object may be held as 
evidence, But latent prints made by just the 
normal secretions of the skin often have to be 
processed in a special way before they can be 
seen and preserved. The most common means 
is by powdering or chemical treatment. 


Prints needing dusting powder to develop 
should be photographed before lifting. Prints 
found in dust should be photographed and 
then lifted. They should not be powdered, as 
this will destroy them, 


POWDERING 


Fingerprint powders are supplied in field 
kits in several colors, but black and white are 
used the most. Choose the powder that best 
contrasts with the background. These 
commercial powders have been developed 
over many years. They are dependable andof 
the right composition. 


Some fingerprint equipment includes 
fluorescent powders to develop latent prints 
on multicolored surfaces. These powders are 
not often found in issued kits. They require a 
source of ultraviolet light. Long-wave 
ultraviolet light should be used, as short- 
wave ultraviolet light is harmful to the eyes 
and skin. And you must wear protective 
goggles and clothing. The choice of powder 
depends on whether the latent print is 
developed for photographing or lifting. As 
Jatent prints are normally lifted, the use of 
ultraviolet powders is rare. 


‘To preserve a print with powder, first check 
for a test print in the area selected. Lightly 
brush it with powder to see if any unseen 
latent print is actually present. Then the 
surface can be wiped clean and the test print 
made and processed. 


Vingerprint powder can be applied with 
fiberglass, camel hair, and feather brushes. A 
magnetic wand is used with magnetic 
powder. A large piece of cotton can be used for 
developing latent prints over a large area. 


Pour some of the powder out of the 
container onto a sheet of paper. Just touch the 
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tips of the brush to the powder. Then shake 
off the excess powder, The key to proper print 
development is to use a small amount of 
powder and a delicate touch. Using a smooth 
stroke, guide the brush over the suspected 
area or over the barely visible print. Get 
enough ridge detail to see the direction of flow 
of the ridges. The brushing, if continued, 
should follow the ridge flow. When the ridge 
detail is complete, photograph it. After the 
photograph you may use more powder to 
make the print more visible. Then 
photograph it again, Protect the print with 
lifting tape before sending it to the lab. 


Sometimes the powder sticks to the object 
on which the print is found. If brushing will 
not remove the excess powder, make two lifts. 
The first lift will remove the excess powder. 
The second will preserve the fingerprint for 
identification needs. A latent print may be 
enhanced after the first lift by added 
processing with brush and powder. 


If you are in the field without proper 
powders, you can use soot as a field expedient. 
Pass nonflammable objects through the 
smoke of a burning piece of pine wood or a 
wad of masking tape. A black, even deposit of 
soot will form on the object. Careful brushing 
will often yield latent prints. 


LIFTING 

The most common means used to lift 
latent prints are rubber lifters and 
transparent lifting tapes. Rubber lifters are 
better than transparent lifling tape for 
taking prints from curved or uneven surfaces. 
Transparent lifting tape has the advantage 
of presenting the lifted fingerprints in the 
correct position; the print is reversed on the 
rubber tape. Both tapes and lifters are 
available through General Services 
Administration supply sources. Ordinary 
transparent tapes used in homes and offices 
is not really suitable for lifling fingerprints. 
However, these tapes may be used as a field 
expedient. Other lifting materials are also 
available. White and black opaque lifting 
tapes are applied like rubber liflers. Hinged 
liflers with transparent tape and white and 
black backings are used like lifting tape. 
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fitsis! 


Dusi with powder: photograph wilh a ruler apply transparent tape, making sure air bubbles do not form, then HM, 


Rubber lifters store well and come in both 
black and white for use with different colored 
powders. They are well suited to use on 
surfaces like doorknobs. Use a lifter large 
enough to cover the print and leave lots of 
room, Remove the plastic cover of a rubber 
lifter with care in one steady movement. Any 
pause will result in a line being left on the 
lifter. In most cases, powder on a print will 
not stick to the line, thus ruining the print. 
Place the adhesive side of the lifter to the 
powdered print. Press it down evenly, then 
peel the lifter from the surface on one smooth, 
even motion. Place the plastic cover of the 
lifter over the lifted print to 
protect it. 


Using the transparent lifting tape 
available in dispensers speeds up the lifting 
process, Prints on transparent lifling tape 
should be mounted on material of a color that 
contrasts with that of the lifling powder. 


When lifting a print with either manner, 
use care to halt air bubbles forming under the 
lifter. Keep a quarter twist on the tape with 
one hand while rolling it flat with the other to 
help prevent air bubbles. 


OBTAINING PRINTS OF 


Fingerprints impressions taken directly 
from a person's fingers for the purpose of 
identification must be uniformly clear and 
visible. It is not hard to take good, clear 
fingerprints. A good fingerprint impression 
is dark gray in color and free of smudges. All 
that is needed to obtain good prints is 
practice. 


76 


CHEMICAL PROCESSING 


All chemical processing of fingerprints is 
done at the laboratory. Lab technicians are 
trained to use many chemical mixtures to 
process the evidence. And they are trained to 
use the techniques required by federal 
regulations for the handling of dangerous, 
toxic chemicals. 


Latent prints on paper products should be 
developed with chemicals. Paper acts as a 
blotter, absorbing skin secretions when 
touched. Thus, the latent prints will not rub 
off paper as they rub off a nonporous surface, 
‘The amount of contact and pressure by the 
fingers are the two variables that affect these 
latents the most. 'To develop the prints, the 
paper is exposed to chemicals that react with 
the skin secretions of the print residue. The 
chemical processes depend on the presence of 
mineral or organic matter in perspiration. 
Perspiration composition differs from person 
to person and from time to time in the same 
person. This difference accounts for the 
uncertain and frequently spotty development 
of these processes. 


LIVING PERSONS 


Have the subject sign the fingerprint card. 
It is not needed nor desired that you advise 
persons of their legal rights just to lake their 
fingerprints. Ilave the subject wash his 
hands to remove any dirt particles. Make 
sure that the fingers are free of lint from the 
towels used to dry the hands, Gather your 
equipment together and ready it for printing. 
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In addition to fingerprint cards, you will ROLLED IMPRESSIONS 


need— ‘ , 
Rolled impressions are made to show the 


¢ A fingerprint card holder, entire friction surface of the finger or thumb, 


¢ Ink (printer's ink or any special fingerprint from the tip to one-fourth inch below the first 
ink). joint. They are made by rolling the finger or 
© A rubber ink roller. thumb from nail edge to nail edge. This 


surfuce gives all the needed ridge 
characteristics for correct classification. 
: (Classification is the means by which a setof 
Place a small dab of ink on the plate glass fingerprints may be filed and then retrieved 
and roll until a thin, even film covers the in the future.) 

surface. It helps to place a white card under 
the glass to check the ink’s thickness while 
rolling it out and while inking fingers. Secure 
the fingerprint card in the holding device, 
and the equipment is ready to use. 


on 


¢ Plate ylass (approximately 12" x 6" x 1", 
fixed to a base). 


There is a specific means of rolling the 
subject's fingers or thumbs in the ink and on 
the fingerprint card to give a good 
impression. You roll the fingers or thumbs 
from “awkward to comfortable.” To see what 


The steps for inking fingers and the steps is meant, hold your hands in front of you with 
for making impressions on the card are the the backs of your hands together, Now roll 
same. Each finger is rolled through the ink on them around so that the palms are together 
the glass and then that finger impression is and thumbs are up. You will see that the right 
rolled on the fingerprint card. All rollings hand moved clockwise and the left hand 
should be made in single movements. Do not counterclockwise. This is the direction the 
voll back and forth. The pressure should be fingers on each hand should be moved. 
just enough to apply an even coat of ink on Thumbs are moved in the opposite direction 
the finger and a clear image on the ecard. of the fingers. 

After the procedure is complete, fill in the When you take prints, grasp the Lop of the 
data on the fingerprint card. Sign the eard or subject’s hand to make sure that the finger to 
paper for identification. This signature is he printed is extended. The roll is a single 
rmportant in legal proceedings. movement and with only enough pressure to 


Grasping the top of the hand and touching the tin of one finger to keep itextended, roll the extended finger through the 
ink, making Sure the ink reaches past the first knuckle 


Still hotdeng the subject's hand, roll the inked fingeronte the card, printing the impression in asingle movement. Repeat 
lor each finger on that band. 
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give a clear print. Tell the subject to look 
away from the fingerprint card and to try not 
to “help” the roll. This will reduce smudging 
and give a clean impression. 


PLAIN IMPRESSIONS 


Plain impressions verify the order of the 
rolled impressions and shew characteristics 
that are sometimes distorted in rolled prints. 
Plain impressions are made on the card by 
just pressing the four inked fingers on the 
card ataslightangle. They should show from 
the tips to one-fourth inch below the first 
joint. Thumbs are then printed by inking and 
pressing them on the block next to the plain 
finger impressions. 


Have the subject hold his fingers straight 
and stiff. The hand should be level with the 
wrist. Grasp the wrist with one hand and 
press Lhe fingers onto the cards with the other 
hand. Then allow the subject to clean the ink 
from his fingers. 
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PALM PRINTS 


You may need to obtain a prints froma 
subject at times. This is because the whole 
hand makes a distinctive impression. These 
prints are sometimes found on evidence or at 
a crime scene. The biggest problem with 
making palm prints is that often the hollow 
part of the palm is not properly printed. 


‘The best way to record palm prints is to 
have the printing paper wrapped around a 
Lubular object. Place the heel or base of the 
subject's palm on the tubular object and roll 
the print in a pulling motion from the heel of 
the hand to the fingertips. 


MAJOR CASE PRINTS 


Major case prints are a complete set of 
prints. They include the record prints of 
inked finger, palm, and sole impressions 
taken for identification needs. And, in 
addition, they include edges of the hand, 


ROLLED AND PLAIN IMPRESSIONS ON A FINGERPRINT IDENTIFICATION CARD 
RIGHT HAND 
4, Middle finger 


78 


THE POOR MAN'S JAMES BOND Vol. 5 


250 


THE POOR MAN'S JAMES BOND Vol, 5 


Ink the hand, place the heel of the hand on the paper-wtapped tube, and roll, pulling the hand across the tube from heel to 
linger tips 


fingertips, and the entire finger, In effect, 
prints are made of all parts of the hand to 
include the tips, palm, sides of the fingrers, 
and sides of the palm. Sometimes prints of 
the feet are also included, Major case prints 
often help in forgery cases. The print of the 
side of the hand leaves an impression like 
that of a hand in the writing position, 


PROBLEM PRINTS 


Excessive perspiration may cause inked 
impressions of many persons to blur. Wipe 
each finger with a cloth and then quickly ink 
and roll it on the fingerprint card, Follow this 
process with each finger. You may also wipe 
the fingers with alcohol or other drying 
agent. Some people have dry, rough hands 
from their work. Rubbing the tips of the 
fingers with oil or creams can often make 
them soft enough for clear, unsmudged 


prints. If the ridges are fine and small and the 
skin is soft, holding ice against the fingers 
sometimes helps. 


If the hands and fingers are deformed, 
normal printing steps cannot be followed. 
Apply the ink directly to the fingers with a 
spatula or small roller, Then rotate a square 
piece of paper around the finger. When an 
acceptable print has been made, the square 
is taped to the proper box of the fingerprint 
card. 


” 


If there is an extra finger (usually a “little 
finger or a thumb), the innermost five are 
printed as usual on the card. The extra digitis 
then printed on the reverse of the card, Print 
webbed fingers as well as you can in the 
rolled und plain impressions. And if a finger 
or a fingertip is amputated, note that fact in 
the proper box. (Example: “AMP” 1st joint, 
FEB £943 or “TIP AMP." 


OBTAINING PRINTS OF DECEASED PERSONS 


Major case prints are always obtained of 
deceased persons connected with an 
investigation. The prints are used to identify 
or eliminate latent print evidence and to 
identify the deceased, When the body is in an 
Army mortuary in the graves registration 
system, graves registration can provide the 
major case prints. 


Printing deceased persons may be done 


before rigor mortis has set in, after rigor 
mortis, or after decomposition has begun, 
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The means used to take the prints depends on 
the conditions of the fingers and your 
ingenuity, The process of inking the fingers 
and rotating a square paper on the finger 
might be used. This works best with the 
recently dead or after rigor mortis is gone. 
When rigor mortis is present you may have to 
straighten the fingers. This can be 
accomplished by pressing down on the 
middle joint of the finger. You might dust the 
fingers and palms with fingerprint powder 
and lift the prints with tape or rubber lifters. 
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This offen works well to obtain difficult 
record prints. Be sure to mark each lift. 


The hardest prints to obtain are those from 
a body which has begun to decompose, It may 
require techniques beyond your expertise, 
especially when the hands are badly charred 
or decomposed, In such cases, the hands or 
fingers should be sent to the laboratory for 
identification by laboratory personnel. But 
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never send a portion of the body to the lab 
without first contacting the lab for guidance. 


When needed, and with SJA advice, the 
hands or fingers may be amputated by a 
surgeon, before amputation takes place, 
contact your USACIL to learn the best 
method of processing body parts. Put each 
body part in a separate bottle and be sure that 
each bottle is properly identified. 
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CHAPTER 8 
Casts and Molds 


Knowing how to make casts and 
molds can help you protect evidence. 
The impression of a footprint at a crime 
scene might be evidence linking a suspect 
to that scene. But to learn if an imprintis 
evidence, it must be examined and 
compared with other evidence. And to be 
useful evidence, it must be able to be 
retained for submission, if needed, in 
court. Impressions of most footprints, tire 
prints, and the like are fragile. Their 
evidence value can be destroyed by time, 
the elements, or the process of being 
collected, They must be preserved in their 
original state to be useful. This is done by 
making casts and molds. 


Casts and molds of imprints can be used for 
field comparisons. And, more importantly, 
they can be sent to the crime lab to be 
examined. Lab specialists will look for signs 
of class marks and individual marks that 
may have been on the item making the 
imprint. Class marks are marks or lettering 
made by a manufacturing process. 


CONTENTS 


RECORDING IMPRESSIONS 
PREPARING IMPRESSIONS 


CHOOSING YOUR MATERIAL 


Casting with Plaster, Dental Stone, 
or Dental Compound .... é 


« Casting Under Water . 
© Casting in Snow . 
Casting with Silicone 
Casting with Liquid Sulphur 
CASTING DIFFICULT IMPRESSIONS ..... 
Tool Marks... 
Tire Impressions 


COMPLETING THE CAST 
PACKAGING 
MOLDING 


Individual marks are marks unique to an 
item, They are made by the cuts, tears, and 
uneven wear of daily use, Itis the presence of 
these marks that will allow the examiner to 
make a posilive or negative identification. 


RECORDING IMPRESSIONS 


OugP The first step in recording an 
imprint is to protect it from destruction. This 
may mean covering it with an object like a 
trash can lid or cardboard box ifitis small. In 
a large area, this may mean roping off the 
area and having guards posted. The imprint 
must also be protected from on-the-scene 
comparisons. Comparisons must be done 
only by the lab. For example, when a 
suspect's shoe is found before a east is made 
of the imprint, itis human to want to compare 
them, But if anyone places the shoe in the 
print, he may contaminate the print. This 
could make an identification invalid in court. 


cup After protecting the imprint, it 
must be photographed. First, make an area 
photograph. This places the print in relation 
to other objects. Then, take a closeup of the 
print, All prints should be photographed with 
a ruler in place before developing or lifting 
the print. 


FM 19-20 


 sTER 3 ) Make sure the location of the 
imprint is shown in the crime scene sketch. 
Measurements, too, should be included. And 
show details like trademarks, nail holes, cuts, 
and scars in the sketch. Then make sure the 
measurements and other data are in your 
notes. Now you are ready to make a castof the 
impression. 


MEASUREMENT DATA FOR 
RECORDING IMPRESSIONS 


ay at 


A. direction tine, B. gait fine, C. foot fine, D. foot angie, 
E principal angle, F. length of step, G. width of step 
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PREPARING IMPRESSIONS 


‘To obtain a good castitis often necessary to 
prepare the imprint. If a print is found 
outdoors, check to see if any particles have 
blown into it. These should be removed 
carefully. Use a syringe to blow away dust 
that has gathered. Use a pair of tweezers ora 
pocket knife to take out small stones. A 
syringe also can be used to withdraw water 
from the imprint. Or water can be drained 
by cutting a small channel at one side of the 
print, Be careful to not destroy parts of 
the print. 


Make a practice cast of your own shoe print 
before trying to make the evidence cast. 
Check it to see if the soil is cohesive enough to 
have made a good print. In sandy and loamy 
soils the particles may lack cohesion, making 
the print fragile. If so, the print should be 
strengthened to support the weight of the 
casting material. This will keep fine detail 
from being destroyed. You can strengthen the 
print by spraying it with a plastic spray or 
lacquer, Hair spray and paintspray also may 
be used. Spraying directly on the print may 
damage details. Instead, direct the spray 
against cardboard or other material. This 


will cause a fine mist to settle gently into the 
print. Let dry, then spray again, The number 
of coats you will need can be determined by 
examining the test print. Three to ten coats in 
sandy soil is often enough. When the 
strengthening spray has dried, spray a mist 
of light oil or silicone on the print. The oil will 
make it easier to remove the cast. 


Sprays are used to make a print solid; they 
are not always needed in the process. If a 
print is in solid, earthy material, 
strengthening preparation is not necessary. 
Likewise, if a print is found indoors in dust, 
no preparation may be required, Instead, use 
the method for preparing fingerprint 
impressions, 


When you are ready to cast, place a 
retaining wall around the print. This 
confines the casting mixture. And it allows 
the cast to be built to the desired thickness. 
The wall may be made of earth or other 
material. Old venetian blind slats make good 
retaining walls. If you make a permanent 
wall, one you can reuse, give it a coat of oil. 
This will let it be removed from the cast 
with ease. 


CHOOSING YOUR MATERIAL 


Dental stone (akes good impressions of foot 
and tire prints. Plaster of paris and dental 
compound alse can be used. These materials 
are most useful for imprints in dirt, mud, 
sand, or snow that do not show fine detail. 
When microscopic detail is needed, 
something: other than these must be used. 
Liquid sulphur gives very fine details. But it 
is not as readily available as dental stone or 


dental compound, Dental stone and dental 
compound are available through supply 
channels or post health facilities. 


Latex rubber can be used to reproduce faint 
prints on linoleum and fingerprints 
developed with powder. Llowever, the prints 
on the latex have been known to fade. 
Silicone rubber can be used to cast 


Remove loose debris. spray to stabilize loose dirt, then surround with a form to confine and build up the mixture 
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fingerprints found in putty and caulking 
around window panes. Silicone rubber is 
more expensive than plaster or compound, 
But casts can be made more quickly with 
silicone. Water or heat is not needed. The 
casts are flexible, which keeps them from 
breaking during handling or shipping. And 
the silicone freezes at very low temperature, 
which makes it useful in casting prints in the 
snow, Epoxy casting resin may be used to 
make a “positive” from the silicone rubber 
impression. 


CASTING WITH PLASTER, DENTAL 
STONE, OR DENTAL COMPOUND 


When casting in plaster, dental stone, or 
dental compound, it is best to use a thin 
mixture in the print at first. This helps to 
record the finest detail. Follow this with a 
thicker mixture. But if the first mixture is too 
thin, it may wash away details. Testing will 
show the right proportions. 


A thin mixture records more detail than a 
thick mixture. But it also needs a longer time 
to set. The mixture will set faster if salt is 
added to the water. One-half teaspoon of salt 
should be added to each pint of water. The 
more salt, the faster the setting, Sugar added 
to the water will slow the setting. One part of 
borax to ten parts of water will slow the 
setting from 15 to 80 minutes. It also makes 
the cast harder and clearer. These substances 
should be added to the water before the 
plaster or dental compound is added. 


Two ways to prepare the mixture may be 
used. Both ways require you to sift (he powder 
into water. Never add the water to the 
powder, One way is to sift the powder slowly 
into the water while stirring. The second way 
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is to sift the powder around the edges of a 
water-filled container. Powder is added until 
it begins to rise to the surface. When cracks 
appear, no more powder should be added. Mix 
by stirring under the top to a thick, creamy 
consistency. Remove any lumps. 


Pour the mixture into the print. Pour it from 
a low level, Break the force of the falling 
mixture by using a spatula or your hand. 
Pour the mixture into the print at a place 
where there is little detail. 


After one-half to three-fourths inches of 
mixture has been poured, add reinforcing 
material, Sticks or wire are ;ood to use. But 
care must be taken to keep the ends from 
sticking through the bottom of the cast. Soak 
twigs or wood in water before use, Dry twigs 
or wood will soak up water from the cast, 
making it fragile, Lay the twigs, sticks, or 
pieces of wire at random in the cast. Do not 
lay them parallel. [f they are laid in only one 
direction, the cast may fracture between the 
pieces, Or you can use wire mesh to prevent 
this problem. After the reinforcement is put 
into the cast, more mixture can be added until 
the desired thickness of the cast is reached. 
When using dental stone, no reinforcing 
material is needed. And casts need be only 
one to two inches thick. Dental stone is three 
to four times as strong as plaster. The 
addition of reinforcing material could cause 
the stone to crack. 


The mixture hardens about 25 minutes 
after preparation. While setting, it becomes 
warm, When it starts to cool, the east is hard 
enough to remove for processing. Care must 
be taken in its removal. The cast is still 
fragile, even when it is reinforced. Allow the 
cast to dry 36 to 48 hours before sending it to 
the lab. 


Pour plaster over a spatusa, add reinforcement, followed by more plaster, then mark cast weth ID ard arrow pointing North 
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Casting Under Water 


It may be necessary to cast a footprint or 
tire print that is under too much water to 
drain or to remove. A section of stovepipe 
may be used to direct the dry powder to the 
print. This prevents waste of the powder, The 
powder should be sifted into the print through 
the stovepipe. This can even be used in deep 
water, Salt may be added to the mixture to 
speed the setting time, Three to four parts 
salt to ten to twelve parts dry mixture is a 
good mix, 

Casting in Snow 

Because dental stone, plaster of paris, and 
dental compound give off heat as they 
harden, their mixtures, when casting in 
snow, havea tendency to melt the snow. This 
can destroy the print or damage the print's 
details. ‘Thus the temperature, depth, sticking 
quality of the snow, and the condition of the 
ground surface must be carefully considered. 
You should make test casts in the snow away 
from the print, This will help you decide how 
to proceed, 


The print may bestrengthened with plastic 
spray. Then, a thin layer of talcum powder 
can be put in the print with a syringe. The 
talcum acts as insulation against the heat. 
The print should be sprayed again. Several 
coats of spray may be necessary to fix the 
print. Use a retaining wall to keep the 
mixture from spreading to areas which are 
not insulated. 


CASTING WITH SILICONE 


Silicone can be used for foot and tire prints, 
dust prints, tool marks, casting of parts of the 
human body, and fingerprints. Silicone 
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rubber is not recommended for surfaces with 
natural patterns like leather or fabric. The 
detail of the print is hidden by the detail of the 
natural surface. 


Silicone rubber is a fast setting rubber. It 
sets up in a firm rubbery mass. The catalyst 
that causes it to set comes in asmall tube with 
the package, ‘The catalyst should be totally 
mixed with the liquid rubber just before 
using. Stir and pour the mix smoothly to 
avoid air bubbles that may cover details in 
the cast, 


Setting time of the rubber can be changed 
by adding more or less catalyst. About one- 
half teaspoon of catalyst to a pound of the 
rubber is usually needed. Instructions are 
sent with the material. When catalyzed, the 
rubber will remain workable for about 5 
minutes at 77° Fahrenheit. Lower 
temperatures lengthen setting time. A setting 
time of 5 to 10 minutes for prints in dust is 
recommended. 


CASTING WITH LIQUID SULPHUR 


When casting with liquid sulphur, add one 
part iron filings toeight parts melted sulphur. 
Let the mixture cool. When you use liquid 
sulphur, the retaining wall must have a light 
coat of oil. The object bearing the impression 
should be lightly oiled, too. While the sulphur 
is still liquid, pour it over the object to be cast, 
The sulphur can be blown into the smallest of 
indentations. 


Sulphur is useful for casting in snow. You 
ean take it to the scene in a thermos bottle. 
The liquid sulphur crystallizes on contact 
and gives excellent detail. 


CASTING DIFFICULT IMPRESSIONS 


Some impressions present special problems 
for casting. Tool marks ean be changed or 
destroyed in attempting to make casts of 
them. And tire imprints require more 
extensive casts than other imprints. 


TOOL MARKS 


Avoid making casts of tool marks when 
possible. Original tool mark evidence is more 
useful for scientific examination. It is less 
subject to attack in court than casts. And 
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often you are not able to make casts or 
photographs that show enough evidence. 
This makes identification hard at the lab. 


When you must make a cast of a tool mark, 
use the material best suited for the shape and 
type of mark Lo be reproduced. lat tool marks 
hike hammer, chisel, and pry marks may be 
reproduced with a variety of materials. Tool 
marks in wood, where undercuts are present, 
will have to be reproduced with a flexible 
material. 
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Do not try casting or molding a tool mark 
until you have practiced on a similar wooden 
or metallic surface of no value. Take enough 
care and time to get a usable reproduction. 
Keep the surface bearing the too] mark as 
original evidence until you have an accurate 
reproduction. Then clear its release with 
proper legal authorities. 


An imprint found on wood or on a metallic 
surface may be cast with modeling clay or 
plasticine. These materials do not take any 
special preparation before use. They are not 
likely to damage a tool mark if the first 
casting try does not work. A reproduction of 
the tool mark itself may be made from this 
cast using plaster or dental stone or 
compound, Usually, you need not reproduce a 
mark on a wood surface because the original 
evidence can be easily removed and retained. 


TIRE IMPRESSIONS 


Casts should be made of the entire 
circumference of the tire involved, The 
circumference of a tire is usually between 5 
anc 8 feet. The likelihood of matching a track 
with a certain tire increases with the length of 
the cast made. 


Casts should be made of each track found. 
Testimony that the combination of the 
designs taken from a set of four tire 
impressions found at the crime scene 
corresponds to the designs and the wheel 
positions of the four tires on the suspect's 
automobile is of obvious value. 
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Suspect tires should be sent to the lab with 
the casts. Leave the rims on the tires and keep 
them inflated. The lab may need to make test 
prints with the tires. Rach cast and tire sent 
should he identified as to the wheel position. 
Sketches, photographs, and other notes 
should also identify wheel position. 


IDENTIFYING TIRE IMPRESSIONS 


tett Near 


Lett From 


Right Rear 


Look for the poi where wocks separate for a 
velicle turn 


COMPLETING THE CAST 


Whatever your material, after you have 
made the cast and before it is set, you must 
mark it for identification. The data can be 
scratched into the surface of the cast. Any 
instrument may be used. The minimum data 
should be the case number, date, and your 
initials. An arrow showing north will help 
locate the exact placement of the cast in 
relation to other evidence. 


Sometimes several casts are made at the 
same location. These casts should be 
numbered consecutively. The number and 
place of each cast should be entered in your 
notebook. You may want to take casts of 
several shoe and tire prints found at the 
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scene. This can help the lab specialists with 
their examinations. One print made by ashoe 
can give details not found in a second print 
made by the same shoe, 


After you have removed the cast from the 
print you may gently remove excess dirt by 
hand, Do not use a brush ar water under 
pressure. Itmay damage details, Ifyou collect 
parts of the soil in the area near the print for 
testing with soil on the shoes or clothing ofa 
suspect, do not wash the cast. The clinging 
soil will provide the lab with samples of the 
soil directly under the shoes of the suspect 
when he made his imprint. It may aid the 
examiners in comparing the soils, 
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PACKAGING 


Casts must be carefully packaged lo send to 
the lab. A cast is fragile evidence, It is easily 
abraded. It must be handled carefully. The 
cast should be wrapped in soft paper or 
cotton. This may keep fine identification 
points from being destroyed. It should then be 
wrapped in strong wrapping paper and 


placed in a box. Cushion the cast on all sides 
with shock absorbing material, Wax and 
modeling clay casts are not as fragile as other 
casts, But they can be deformed by pressure. 
These casts must be protected from pressure 
as well as abrasive action, 


MOLDING 


Sometimes you may need copies of a cast. 
Having a cast can help in your search for the 
item that made (he original print. To obtain 
copies of a cast you make a mold from the 
original cast. Once a mold is made of the cast, 
as many copies as needed can be made. 


The way you make a mold is almost the 


same way you make a cast. Pour your mixture 
into a container. A rubber photochemical 
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tray makes a good container, Give the cast a 
thin coat of light oil, Without the oil it 
may be impossible to remove the mold from 
the cast. Place the cast in the molding 
mixture. When the mixture is set, remove the 
cast. ‘This leaves a mold that may be used for 
making other casts, The inside of the mold 
must be coated with oil before each duplicate 
cast is made. 
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CHAPTER 9 


Firearms and Ammunition 


Solving a crime that involves 
firearms often depends on the 
scientific examination of evidence 
by a qualified examiner at the 
criminal investigation laboratory. 
Laboratory examination may show that 
a projectile or an expended cartridge case 
was fired from or in a specific weapon, 
Testing the mechanical condition of a 
weapon may show that an accidental 
discharge was possible. Other tests may 
show the presence or absence of 
gunpowder residues in the barrel of a 
weapon. A fired bullet or cartridge case 
may show the caliber and type of weapon 
that fired it. It may also tell the 
manufacturer of the ammunition, Tests 
may show the distance between the 
muzzle of the weapon and the point of 
contact. They may also show the point of 
entrance and/or exit of a projectile in 
clothing, wood, glass or metal. 


CONTENTS 


RECOVERING AND PRESERVING 
EVIDENCE 


MARKING EVIDENCE ... 2.2... cece 
TRANSMITTING EVIDENCE 


TESTING AT THE LAB 
Test Firing 
Gunshot Residue Analysis 


Investigators do not perform firearms 
identification tests in the field. The USACIL 
firearms examiners do the identification 
tests at the lab, and give test resulls to the 
investigator in the field. They also give 
expert testimony in court when needed. But 
while expert testimony may be given only by 
such a qualified lab examiner, the solving of 
a crime involving firearms may depend on 
how you, the investigator, collect and 
preserve firearm evidence, 


RECOVERING AND PRESERVING EVIDENCE 


Any item that may need the services of a 
fivearms examiner must be handled with care 
io make sure it is not altered or damaged, lor 
instance, you must try to have medical 
personnel cut around bullet holes to leave 
them intact when removing clothing from 
shooting victims. And you must also make 
sure the items do not become contaminated, 
Be especially careful when clothing and like 
items are involved, Air dry bloodstained and 
semen-stained clothes before packaging. 


You may findit hard to recover fired ballets 
at a crime scene. Never probe for, or try to 
extract, a bullet with other than rubber or 
heavily taped tools. It is often best to take a 
small section of the wall, ceiling, or the like 


with the bullet still in it. By forwarding it 
intact to the laboratory you prevent damage 
to the bullet. 


You may have a case where you feel thata 
weapon should be processed for latent prints. 
The parts of weapons having a slight oily 
film are not ideal for the development of 
latent impressions. However, it is possible to 
yet usable impressions, Firearms evidence to 
be sent to the lab to learn when the weapon 
was last fired or for powder residue should 
not be processed for prints before the lab 
examines it. Latent print techniques may 
hinder the examinations of the firearms 
examiner, At the lab, the fingerprint and 
firearms examiners will coordinate their 
efforts. 


MARKING EVIDENCE 


Evidence must be marked so it may be 
readily identified later. Firearins known to be 
of evidence value are marked immediately. 
But those seized or impounded to decide their 
value are not to be marked, scratched, or 
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defaced in any way. These items are marked 
only after it is decided that the firearm has 
value as evidence. Use common sense in 
marking antique weapons and_ highly 
engraved weapons: Protect their value, 


87 


THE POOR MAN'S JAMES BOND Vol. 5 


Place your initials and the time and date of 
recovery on cach item of evidence so you can 
positively identify it at a later date, When 
several like items are found, add an 
identifying number on each item. No two 
items of evidence in the same case should 
bear the same identifying numbers. All 
identifying marks and a description of items 
to which they are affixed should be put in 
your notes, The identifying number has no 
hearing on the numbers of the exhibits in the 
report of investigation. 


Marking tovls may be used for inscribing 
identifying markings on firearms evidence. 
Diamond point or carborundum pencils are 
ideal. Dental picks make excellent marking 
devices when the curved tip is cut off and the 
point made needle-sharp. These can be 
obtained at dental clinics and dentist's 
offices from time to time. 


Firearms are most often marked on the 
right side of the frame. Mark all parts of the 
firearm that can be removed and that leave 
imprints on either the bullet or cartridge case. 
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For example, you would mark a conventional 
AS caliber semiautomatic pistol in three 
places. You would mark the barrel, which 
marks the bullet; the slide, which contains 
the extractor and firing pin; and the receiver, 
which includes the ejector which marks the 
cartridge case. All parts of a weapon should 
be marked alike. Put your mark where the 
marking can be seen but will not interfere 
with existing markings or stampings on the 
weapon. Mark the magazine on the base toe 
and submit it with the suspect weapon, 


Because some revolvers have inter- 
changeable cylinders, revolvers are marked 
on both cylinder and barrel. Some revolvers 
have a removable side plate. Mark them on 
the side of the frame that cannot be removed. 
Mark weapons having removable bolts— 
semiautomatic and automatic weapons, as 
well as bolt-action weapons—on the bolt, 
barrel, and frame. If the barrel of a weapon 
cannot be removed without tools, you do not 
need to mark it. Bul marking the barrel, even 
under these circumstances, adds certainty. 


INVESTIGATOR’S MARKINGS ON FIREARMS EVIDENCE 
PRR e anon /OLVER 


PIV TON A'SEMIAUTOMATIC PISTOL TTT 1] 


A fired bullet submitted as an exhibit may 
be jacketed or lead. Do not place any 
markings on the bullet, Identification marks 
may cause the loss of trace evidence or 
evidence marks. Rinse the bullet if it is not to 
undergo serology testing or examination for 
other trace evidence. Ridding the bullet of 
body fluids or other contaminants will help 
the firearms examiner, Rinse with care, 
making sure you do not rub the item. Place 
bullets in suitable containers, Pillboxes, 
plastic vials, and the like that have cotton 
packing material are fine. Seal the container 
with paper packaging tape or the equivalent; 
do not use cellophane or masking tape. Mark 


scopy cafe | 
tk ag 


hed rein 


tacky Rob ei fr} vs yr 


Sample Marking, "FRG 1 May 85.1600." 


the container so markings are on both tape 
and package. Record the time and date of 
sealing, your initials or signature, and the 
USACIDC sequence number or MP report. 
number, Deformed bullets and jacket 
fragments must also be placed in a container 
and marked as described above. 


PILLBOX FOR Aditi = EBL al EVIDENCE 
: hae 2) 
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Do not mark cartridge cases. Treat them 
the same way you treat bullets, then place 
them in a container. Do not mark shotgun 
shell cases, wads, or shot columns either. 
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Shot pellets (birdshot, buckshot, other) 
known to be from one source can be placed 
together in a container. Seal container and 
mark it for identification, 


TRANSMITTING EVIDENCE 


Unload firearms to be examined at the 
USACIL before preparing them for 
shipment. If a firearm eannot be unloaded, 
contact the USACIL for advice and shipping 
instructions. l’irearms may be shipped by US 
mail as allowed by postal laws and 
regulations. Live ammunition, propellant 
powders, primers, or explosives may not be 
sent through US civil or military mails. Such 
items are shipped by freight or transported 
by courier, 


Wrap firearms in a clean protective 
covering. This prevents dust, lint, and other 
foreign matter from filtering into the 
mechanism. Pack in suitable shipping 
containers. When the evidence is to be 
examined for fingerprints, use special 
packaging procedures, If you havea question 
about how to pack or ship evidence, contact 
the USACIL. 


Do notclean firearms before shipping them 
to the lab. But if there is a lot of moisture in 
the weapon barrel, remove as much of it as 
you can to stop rust from forming. Use a 
single dry patch. Record this fact in your 
notes and on the lab request. A collection of 
rust makes it hard for the lab examiner to 


conduct a comparison test. In a special case, 
when firearms must be cleaned, consult the 
USACIL. And be sure to send the cleaning 
patch to the lab when you send the weapon. 


All ammunition found in the possession of 
a suspect or at the scene of a crime is seized 
and held as evidence. The laboratory may 
have enough ammunition of a like type to use 
for test needs. Contact the lab firearms 
division to learn if they have the right 
ammunition, If not, arrange for ammunition 
picked as evidence to be sent to the lab with 
the weapon. 


When revolvers having loaded cartridges 
or fired cases are obtuined, make a diagram 
of the rear face of exch cylinder. Show the 
position of the loaded cartridges or the fired 
cases with respect to one another and to the 
firing pin. Scratch an arrow on each side or 
rear face of the cylinder lying under the firing 
pin when the revolver was found, Do this on 
the revolver, itself, and also on the diagram. 
Your diagram, complete with legend, lets the 
lab examiner relate the fired cartridges to the 
chamber of the cylinder in which they were 
fired. 


cylinder to show the chamber 
positioned under the hammer 
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Fired US. Cartridge Co 

Fired Remington Arms Co. 

Fired Wiachwster Repeating Arms Co. 
Misfire Dominion Cartridge Co. 
Loaded Western Cartridge Co. 

Loaded Peters Carwidge Co, 
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Pack clothing items being sent to the 
firearms division for proximity tests so the 
area around the entrance holein the garment 
does not become contaminated. Do this by 
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sandwiching between sheets of cardboard or 
brown paper the part of the garment 
containing the gunshot residues. 


TESTING AT THE LAB 


Testing by lab examiners can provide you 
with information you are not able to 
determine by field examination. For 
instance, in gunshot wounds, powder 
residues may be deposited either on skin or 
clothing. Only pathologists or other qualified 
medical persons may give an expert opinion 
on gunshot wounds in flesh and on their 
powder pattern, And only lab examiners can 
give you an expert opinion on powder residue 
in clothing. By firing a suspect weapon, 
using ammunition of the type that left the 
residue, they can make tests to learn the 
approximate distance from muzzle to point of 
contact. These proximity tests are based on 
the dispersion of the gunpowder residues. 
They are, of course, subject to limitations. A 
scaled photo of the wound may be helpful toa 
firearms examiner examining the clothing 
worn by the victim. Normally, with a muzzle 
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CLASS CHARACTERISTICS OF FIREARMS 


30 CAL. 
(7.65 mm) 


Muzzle Barnet Groove Forcing cone Chamber Cartridge case 


to target distance in excess of 2 1/2 feet, no 
discernible gunpowder residue pattern will 
be present, But particles may be presenteven 
ata distance beyond 8 feet. 


Sometimes a firearm has had a serial 
number or other die-stamped lettering 
removed. Showing ownership or otherwise 
identifying the item may depend on 
discerning the serial number. T/is ts a job for 
the lab. Do not try to do it on your own, 


Often the lab can examine a fired bullet or 
even a cartridge case alone to learn facts of 
the class characteristics of the firearm 
involved. The lab can tell you the caliber and 
type of firearm (pistol, revolver, rifle) from 
which the bullet was fired. The number and 
width of lands and grooves in the rifling and 
the direction of twist may also be provided. 


32 CAL 38 CAL 44 CAL 45 CAL. 
(8mm (3 mm) (11.3 mm) {11.4 mm) 


Extractor 
rengaging 
Shell cin 


CARTRIDGE CASE 
Cireutar 
bulge of 
-case 43 CE» Firing 


V\ pin Ae 
Eynctor crator § eR 
8 bY ‘Extractor 


Brecchblock traces | 


ae are matk “BRE Ejector” 
Extractor 
hovk scars Impressions of circular lool marks on breech 


FM 19-20 


THE POOR MAN'S JAMES BOND Vol. 5 


THE POOR MAN'S JAMES BOND Vol, 5 


TEST FIRING 


If a firearm is sent to the lab with fired 
bullets, cartridge cases, or both, tests can be 
done to see if the ammunition was fired from 
that weapon. If the class characteristics of the 
spent ammunition is consistent with that fired 
from a weapon like the exhibit weapon, test 
firing will be done. Then the test bullets and 
cartridge cases will be microscopically 
compared with the exhibit items. If many 
firearms are suspect weapons in a case, it may 
not be wise to ship all the weapons. In such 
cases, contact the supporting lab for advice. 


All firearms uncovered during the inves- 
tigation of homicides, suicides, assaults, and 
robberies should be submitted for function 
testing, Often the value of learning if a 
firearm will function and if it functions 
safely is overlooked. It may be thata firearm 
could not have discharged accidentally as 
stated by a suspect. Or a particular firearm 
may not be capable of firing at all. 


GUNSHOT RESIDUE ANALYSIS 


There are two types of gunshot residue tests 
done at the lab, One, discussed earlier in this 
chapter, is done to search for and identify 
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unburnt powder particles and measure 
muzzle-totarget distances using the residue 
patterns left on the target. The other is done 
to detect primer residue to tell if a subject has 
handled or fired a weapon. ‘This is from the 
test commonly known as the “yunshot 
residue test.” Examiners at Trace Branch, 
USACIL-Continental United States 
(CONUS), do all of USACIDC'’s gunshot 
primer residue tests, 


The primer residue test checks for 
antimony and barium, two metallic elements 
often found in primer mixtures. The primer 
mixture, detonated by the firing pin, is what 
ignites the gunpowder in the cartridge. The 
nature of this residue is such that, al present, 
only swabbings are tested. Gloves or other 
articles of clothing that the subject may have 
been wearing are not checked. Primer 
mixtures are manufactured by only a few 
companies. They cannot be related to a 
specific brand or type of ammunition. The lab 
cannot tell from the residue lest what brand 
of ammunition was used. Likewise, the test 
does not show which weapon was used by a 
subject or which was used to fire certain 
ammunition, 


Me 
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the entry of o bullet m a close 
shot 
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‘The primer residue collection kits issued by a vial. In this way the samples can be sent 
USACIDC have all of the items needed to safely to the lab. Presently, there are two 
swab the subject's hands. They give the brands of kits. They differ only slightly, and 
proper analytical controls as well, The either is suitable, Each kit has a set of 
process picks up the residue for protection in instructions. 


PRIMER RESIDUE COLLECTION 


= 


analysis 
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CHAPTER 15 


Burglary, Housebreaking, and Unlawful Entry 


Burglary, housebreaking, and un- 
lawful entry are offenses that all 
involve entry onto or into property 
without permission or authori- 
zation. But the offenses differ in method 
of entry, time of entry, type of structure 
entered, and the intent of the intruder 
making the entry. 


Burglary is a crime of stealth. It takes 
place under the cover of darkness, It is 
most often combined with theft, but it 
may involve more violent crimes like 
murder, rape, or arson, Persons subject to 
the UCMJ who, with intent to commit an 
offense punishable under Articles 118 
through 128, (except Article 123a, bad 
checks), break and enter in the night 
time the dwelling houses of another, 
are guilty of burglary. 


‘The break-in may be by physical force or by 
trickery like that of pretending to be a 
telephone inspector. Entering through a hole 
in a wall or an open door is nota “breaking” 
under the law. But if a partly open door or 
window is opened wider to permit entry, itis a 
breaking. And, of course, entering by 
removing or opening any part of a dwelling, 
like a screen, a window pane, or a door meets 
the requirement of breaking. 


As soon as any part of the body is inserted 
into the dwelling, the requirement of “entry” 
is met, Inserting an object, like a pole, into the 
dwelling to extract property also qualifies as 
entry. ‘The breaking and entering must be 
done to a dwelling belonging to another. This 
includes outhouses within a cluster of 
buildings used as a residence. It also includes 
separate dwellings within the same 
apartment or building. 


The breaking and entering must occur 
between sunset and sunrise when there is not 
enough light to discern a person's face. Andit 
must be done with theintent to commitan act 
of murder, manslaughter, rape, sodomy, 
carnal knowledge, larceny, wrongful 
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RECONSTRUCTING THE OFFENSE 


appropriation, robbery, forgery, arson, 
extortion, maiming, or assault. The offense 
dves not have to be committed or even 
allempted. It is the intent to commit the act 
that is the basis of the proof of burglary. 


Housebreaking is like burglary in that the 
intruder enters a structure unlawfully with 
the intent to commit a criminal offense 
within the structure. But the offense which 
the housebreaker intends to commit need not 
be covered under Articles 118 through 128, 
UCM, It need only be the intent to commit 
some criminal offense. Any act or omission 
punishable by a court-martial, except one 
thatis a purely military offense, isa criminal 
offense. And the accused's intent must be 
alleged and proved to support a conviction of 
this offense. Housebreaking differs from 
burglary in that the place entered does not 
have to be a dwelling. Nor is it required that 
the place be occupied or that there be a 
break tay: And entry may occurin daylightas 
well as in darkness. 


Unlawful entry upon lands or structures 
without force but by means of fraud or other 
willful wrong is closely related to 
housebreaking. But unlike housebreaking, 
the intent to commit an offense within the 
place entered is not needed for this offense. 
‘The basis of proof for this offense is that the 
entry was unlawful and that the conduct of 
the accused was prejudicial to good order and 
discipline. 


When investigating a burglary or 
housebreaking you must be ready to cope 
with any of several other crimes. Most often, 
you are faced with a crime of theft orlarceny, 
‘Thus the investigative techniques for larceny 
often apply to burglary, Your goal will be to 
identify and apprehend the offenders and 
recover as much stolen property as you can. 
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RESPONDING TO THE SCENE 


When you arrive at the scene, note and 
record the location and description of the 
structure or area entered, Find out where the 
owners or occupants were at the time of the 
crime, Learn when the owners or occupants 
left. and if all the doors and windows were 
secured, Try Lo learn the time the offender 
entered the structure or area, Try to learn the 
number of persons thought to have 
approached the crime scene. 


Seek evidence as to how the offender 
arrived at the crime scene. Footprints or tire 
tracks may show the route or means of 
entrance to the place of the real property. 


Study the tire tracks to learn the type and 
number of vehicles, the direction of travel, 
and the places parked. Look for materials 
that may have been dropped, like gas, mud, 
oil, or water. Check also for those that might 
have been picked up, like soil or rock, Make 
casts of tire tracks and footprints found at the 
crime scene and send them to the lab, Once a 
suspect vehicle has been found, you can send 
the tires to the crime lab to be compared with 
the casts made at the scene. 


To learn where and how the entry was 
made, search the property for broken or 
unlocked doors, windows, skylights, or gates. 
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See if locks or fasteners were forced. Check 
for holes sawed or hacked through walls, 
floors, partitions, or roofs, Lab examination 
of paid glass, or metal evidence found at the 
scene may show the direction of the breaking 
force. You may also learn the kind of 
instrument used. 


Check the size and shape of openings, Seeif 
they are large enough for an offender to getin 
and large enough to permit removal of the 
stolen property. Note the height of the 
openings from the ground or from where the 
offender stood. Try to tell if entry was made 
bodily or by reaching through a window with 
an arm or an instrument. Secifitseems likely 
someone inside the building could or must 
have helped in the crime by passing items to 
the offender. How much help would be needed 


FRAME AND DOOR ASSEMBLY 
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to remove the stolen items? How many 
persons would it take to handle the 
equipment? 


Try to tell what equipment, such as ropes, 
ladders, or digging tools, were used in the 
breaking and entering. Collect toolmarks 
that show a forced entry in original form if 
you can. If you must remove a door or cut 
away part of a building, post a guard for 
security until repairs are made. When you 
cannot collect original toolinarks, make casts 
or molds of them. ‘Toolmarks should be 
photographed and measured and the area 
dusted for prints before casting a mold or 
removing a damaged section. Tire tracks and 
footprints, too, should be photographed 
before casts are made. 


Look carefully to see if any evidence was 
destroyed, Offenders often wipe off 
fingerprints, wear gloves, deface toolmarks, 
or try to obscure footprints and tire tracks, 
‘I'ry to tell if evidence was damaged by the 
offender, the victim, or the witnesses before 
MP arrived. Note what was damaged by 
accident and what was damaged on purpose, 
If the area contains records, check to see if 
they are in order, The offender may have 
tried to falsify, destroy, or misplace them. 


Detecting the method and route of exit and 
flight may give leads to the offender, Learnif 
the offender used an existing escape route or 
broke out. Consider if more than one trip was 
made to remove stolen items. 


RECONSTRUCTING THE OFFENSE 


Often you can simulate an offender's 
search of the scene. This simulation may 
show if the offender was familiar with the 
place. And note the manner of his search. It 
may be a feature of a familiar MO. 


Look for fingerprints and other evidence at 
points where the offender searched. This may 
reveal important information. A careful 
study may suggest how much time the 
offender spent on the premises. You may 
learn how skilled the person is or how secure 
he felt. If it appears that the offender went 
directly to the stolen object, it could suggest 
he had advence information, How did he get 
such inforsaation? Was the offender's search 
systematic, thorough, selective, or 
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haphazard? The manner of search may show 
it to be the work of a professional or an 
amateur, Were objects replaced after being 
examined? Did the offender close doors and 
drawers? Such actions may show a choice of 
articles and motive. They may also hint at 
the offender’s presence of mind and 
consciousness of detection. Consider what 
the offender did to deter detection while 
searching the scene. Were shades or blinds 
drawn? Was the inside door locked? Check 
for evidence of planned allernate escape 
routes. 


It is possible that the victim is actually the 
offender. Sometimes crimes are staged to try 
to colleet insurance or make a claim against 
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the government. Consider if another offense, 
like arson, was committed to hide the original 
crime. And keep in mind that the crime scene 
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or evidence may have been deliberately 
arranged to mislead or to draw suspicion 
from the offender. 


INFORMATION USEFUL FOR INVESTIGATING A BURGLARY OR A HOUSEBREAKING 


ets the entered stucture a resilience, store, office 
building, warehouse, garagé, or other type of 
structure? 


Where were the owners of occupants at the time of 
the crime? 


© When did they teave? Were alt doors and windews 
secured? 


Where were the keys? Did other burglaries and 
housebreakings occur in the same area? Was the 
same modus operand used? 


Have [here been any recent visitors to the premises? 
What about tradesmen and utilities inspectors? 


Woes the crme committed by sommone inside ur 
outside the premises? Were the premises occupied at 
the tune? Was entry gained by force? If an outside job, 
how did the criminal enter? 


Was entry elfected by picking a lock, by taking wax 
impressions, or by using skeleton keys or other 
burglar tools? 


Does the completed tist of property thot was stolen 
include » detailed descnption with identitying data? 
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Where, when, and how was any property recovered? 
Did the owener identity 1? 


Did the thief lint limself to one kind of property, or 
take other valuable items? 


Did the criminal conduct 9 systematic search? Did the 
search indicate a knowledge of the area? Were alarm 
wires cul? 


Have pawnshops and secondhand shops been 
checked for loot? Have express offices been checked 
for evidence of recent shipments? 


Did the thief do anything besides search and steal? 
Did be eat, did he smoke, did he commit a nuisance? 
Were any ergarette butts or matches found? What 
brand were they? 


Were any tools recovered at the scene? Were any 
tools recovered from the person of the suspect or his 
dwelling? 


Has any person been seen loitering about the 
premises? Did anyone observe the criminal leaving 
the premises? Were any clues observed in of around 
the premises? 
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CHAPTER 19 
Death 


When a person subject to or within 
an area of military jurisdiction dies, 
an investigation is made to learn ifa 
criminal act contributed to the 
death. Only when a person dies from 
natural causes while under medical 
attention is this not done. 


You may be called on to assess the facts 
of violent deaths. It is important that 


these deaths be looked into properly. To 
tell if a death is homicide, suicide, or 
accident requires skill, training, and 
experience on your part, and the 
technical expertise of examiners at a 
crime lab. Criminal blame, if present, 
must not be overlooked, But if the death 
was accidental, unjust criminal charges 
must not be brought against innocent 
persons. 


RESPONSIBILITIES AND COORDINATION 


Many agencies are responsible to the 
commander for investigating suspicious 
deaths. Close liaison must be made within 
commands between investigative, medical, 
and related forensic personnel for effective 
death investigations. Matters of mutual 


interest include jurisdiction; investigative 
responsibilities; local agreements with the 
civil authorities; status of forces agreements; 
and rules to be followed by MP, USACIDC, 
medical personnel, and pathologists. 
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The provost marshal office and USACIDC 
are responsible for obtaining all facts 
pertinent to deaths occurring under suspect. 
conditions. As an investigator you must 
determine the manner of death to be a 
homicide, a suicide, or an accidental or 
natural death, If the deaths were accidental 
or homicidal, you will investigate to identify 
the persons responsible. 


The medical officer, often a specialist in 
pathology, determines the medical cause of 
death, You must cooperate fully with medical 
personnel and pathologists. ‘They will work 
with you to learn the identity of the deceased 
and the approximate time and manner of 
death. They may depend on you to help them 
determine the cause of death. 


You are encouraged to set upa liaison with 
the pathologist who does the autopsy. You 


must (ell the pathologist of the known facts of 


death and initial investigative findings prior 
to the autopsy. This enables the pathologist 
not only to select proper ways to determine 
the cause of death but also to give an opinion 
about the manner of death, The medical 
officer must also complete certain military 
records and official certificates of death, You 
work with the medical officer to collect and 
preserve evidence, This includes obtaining at 
least two sets of major case prints from a 
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deceased to compare with latent prints found 
ut the death scene. You will also direct 
photography. 


The line of duty (LOD) investigating officer 
determines the duty status and personal 
conduct of the deceased. The LOD officer has 
no jurisdiction with the criminal 
investigation. The safety officer determines 
the safety factors or lack of them in an 
accident, His or her interest in accidents is 
limited to safety. 


Close intelligence liaison is needed and 
directed by AR 195-2. A report of death due to 
homicide, accident, or suicide must be 
relayed at once to the nearest intelligence 
agency. If the victim had access to classified 
material, ask the intelligence officer to find 
out if any of this material is missing. The 
intelligence officer is responsible for security 
measures, His or her main concern is to 
insure that classified material is not 
compromised. This is very important if the 
death is a suicide. Ensure that intelligence 
officials are kept fully advised until no 
further security interest exists. 


In some instances, the post commander or 
higher authority may call a board of inquiry 
to find out the facts connected with a death. 
Such a board has broad powers and may 
check into all areas of the matter, 


MEDICOLEGAL AUTOPSY AND POST MORTEM CONDITIONS 


A medicolegal autopsy is authorized or 
ordered by authorities in all cases when a 
death is unattended. Generally, autopsies on 
persons who were subject to the UCMJ are 
done by military pathologists, Other 
autopsies are done by civilian pathologists 
on request or order of civil authorities. 
Procedures nay differ overseas in areas over 
which US commanders have authority. 


Ina medicolegal autopsy special emphasis 
is placed on identifying the victim by 
photograph, fingerprint, dental and medical 
records, and/or nextof kin, Final assessment 
of the cause and manner of death is made 
only after a complete medicolegal 
investigation reviews autopsy and 
toxicologie tests. 
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During the autopsy, you and the 
pathologist exchange facts and views to 
learn the circumstances and mechanism of 
death. You discuss with the pathologist all 
known facts, considerations, and 
information. You should be present at the 
autopsy to answer questions and to receive 
evidence or specimens taken from the victim, 
If the pathologist's findings are not 
understandable or if they seem to conflict 
with known facts, discuss them with the 
pathologist before he releases the body from 
medical control. An early and important 
concern that you and the pathologist 
consider when checking the location and 
character of wounds is whether or not the 
victim could possibly have caused the 
wounds to himself. 
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INFORMATION AN AUTOPSY MAY 
PROVIDE 
* Estimated time of death 
* Type of blood 


* Cause of death and deternnination of which 
wound was fatal 


« Type of weapon or substance used and manner at 
pe 


Use 


* Time interval between receiving wounds and 
death and if the victim was able to move 


* Drug and/or alcoholic content mm the blood 


* Evidence of sexual assault, pregnancy, venereal 
disease 


* Opinions as to manner of death 


Take precise measurements of the body, 
site, number, shape, edges, and extremities of 
wounds. X-ray the wounds for trace evidence 
(metallic fragments). Also look for defense 
wounds, Determine the depth and direction 
ofeach wound. But remember, never place an 
object in the wound. Check all wounds 
carefully and collect trace evidence like glass, 
hair, and fibers. You may beable to tell which 
wounds were fatal. Collect samples for 
toxicologie tests. Note medical and other 
artifacts like embalmer’s wounds or 
prasector’s slips of the knife, Document all 
inner and outer scars. Check all wounds for 
multiple thrusts. Document your findings 
with photographs, drawings, and charts. 


The presence of postmortem conditions in 
the body, as they were found and noted by 
you at the crime scene, are important to the 
pathologist as well as to you. You must be 
sure to mention them to the person doing the 
autopsy. Post mortem conditions to be looked 
for include low body temperature, livor 
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mortis, contusions, bleeding, and rigor 
mortis. They also include the conditions of 
putrefaction, adipocere, mummification and 
consumption by insects and animals. 


LOW BODY TEMPERATURE 


After the vital functions of the body have 
ceased, body temperature adjusts to 
environmental temperature. It may be 
possible to learn the approximate time of 
death by the rate of heat loss and the 
temperature of the area where the body is 
found. When body temperature falls, the 
amount of heat loss depends on factors which 
can slow or speed the loss of heat. Age, size, 
weight, clothing, and environment all affect 
heat loss. Ata temperature of 70° Fahrenheit, 
the average body temperature drops 1.5 
degrees per hour for the first 12 hours. 


LIVOR MORTIS 


After death blood settles toward the lowest 
part of the body. This causes a reddish-purple 
discoloration called livor mortis, or 
postmortem lividity. It is often seen within 
one-half te two hours after death. The hue of 
the livor mortis may give some sign of the 
cause of death, For example, a bright cherry- 
red hue may suggest carbon monoxide or 
cyanide poisoning. Inconsistent distribution 
of the livor mortis may suggest that the body 
has been disturbed, lor four to six hours after 
death, slight pressure to the skin stops the 
flow of blood settling in nearby vessels. This 
results in blanching in that area. After the 
condition is set, moving a body no longer 
changes the distribution of it. If the 
distribution of livor mortis does not conform 
to the body’s position, then the body may 
have been moved after the condition set. 


PATTERNS OF DISCOLORATION SEEN IN LIVOR MORTIS 
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consistent with the pull ol gravity Blood 
settles toward the fowest parts of the 
body. i the body is seated at death, the 
redihsh-purple discoloration may be 
expected (0 appear in the feet, lower 
legs, bands, and chin Hi the body is 
lying Hat, the diseotoration is likely tobe 
along 4 horizontal plane 


a ES 


The distribution of bvor mors 1s 


Areas of blanching appear within 
livor-larkened portions of the body 
where body weight and bone 
Siructare have compressed brody 
Nssue agoinst an outside surface, 
closing blood vessels and keeping 
Ihe blood from setting ime the 
compressed area 
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PHYSIOLOGICAL CHANGES IN THE BODY AFTER DEATH 


99 6°9 7 
Post Martiem . 29 6° F Rectal Temperature ff - 


Interval 15 


LIVOR MORTIS 


18 60 
HOURS SINCE DEATH 


To record information about the liver have occurred after death. Sometimes 
mortis, take photographs and exact wounds made after death on the underside of 
measurements before the body is moves. a body may show blood, but this is from bload 
Note folds in clothes and positions of belt, draining down and out of the body from the 
buttons, jewelry. Look for anvthing which influence of gravity. You should note the 
could have exerted pressure on the body, amount, color, degree of coagulation, size of 

ete ee : area covered, and types of surface on which 
CONTUSIONS the blood rests. 

A contusion, ov bruise, is a localized : RS 
hemorrhage within the bedy. Bruises are RIGOR MORTIS 
caused by blood spreading under the skin. Riyor mortis is a rigidity of the body caused 
hey can result froma bluntimpactor from hy muscles contracting after death from 
fractures or torn soft tissue like ligaments chemical changes within muscle tissue. It 
and muscles. ‘They also may be caused by starts in all muscles at Lhesame time. Butitis 
indirect Lrauma like twisting or falling. A first noticed in the small muscles of the face, 
recent bruise is very dark red, reddish-purple, neck, lower jw, hands, and feet, [ts time of 
or blue. The color of itis uniform. In aday or onset and completion depends on 
so, a yellowish margin appears. Later it environmental conditions and the onset of 
changes from preen to brown and then to decomposition, The rigor can be broken. For 
brownish black, You should photograph example, a leg may be straightened out, butit 
bruises with a color scale. Try to have a takes a lot of effort. Ifthe rigor is broken after 
medient!t officer estimate the age of the it has fully set, it will not return, 
contusion. 

BLERDING PUTREFACTION 

The presence and location of blood are Putrefaction is a slow decomposition of the 
important. When the heart stops, blood hody, Ibis a chemical and bacterial change. It 
pressure drops to zero. Thus when injuries starts at death and continues until all soft 
are seen, especially to the head, and there is tissue of the body is consumed. Temperature 
no sign of blood or bleeding, the injuries nay is important to the speed with which it 
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PHYSIOLOGICAL SIGNS OF RECENT DEATH 


Absence of vital signs 
(pulse. respiration) 


Dilation of pupils 


Clotted bleod 
(wounds) 


Patter 
(pale, white skin) 


Mucous-membrane 
dryness 


Incontinence 
{bowel and/or bladder 
evacuation) 


10 


16 20 


MINUTES SINCE DEATH 


happens. Heat speeds bacterial growth and 
action, while cold slows it. 


One of the first signs of putrefaction is a 
greenish staining in the lower abdomen. The 
change slowly spreads and takes on a 
brownish look, Sometimes the skin gets so 
dark, it may be hard to determine race. The 
condition called marbling comes from 
bacterial action on blood in the veins. They 
become dark red or purple and stand out 
lightly on the skin, And as bacteria acts on 
inner organs, gases form. They bloat the 
body, and facial features become vague. 
Putrefaction goes on until the body is 
consumed, unless adipocere or mummifi- 
cation begins. 


ADIPOCERE 


Adipocere is a yellowish-white substance 
composed of fatty acids and soaps developed 
in post mortem changes of the fatty parts of 
the body like cheeks, abdomen wall, and 
buttocks. The chemical process is induced by 
enzymes and water in moist anaerobic 
conditions in which bacteria need no oxygen 
to survive. Adipocere has a greasy feel and a 
strong and musty odor, Although adipocere 
may cover wounds, the wounds can beseen in 
a close examination even when the process 
has advanced, 
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MUMMIFICATION 


Mummification occurs when body tissue 
dehydrates. The skin takes on a leathery 
look, The process only occurs in hot, dry 
climates, free from the moisture needed by 
bacteria. Mummification is more likely to 
eccur in infaney than at later ages. The 
bodies of infants who die soon after birth are 
sterile: They da not have internal bacteria. 
‘Thus bacterial action is slowed because all 
bacteria must enter the body from outside, 
And, because of their size, the drying process 
ean be completed faster in infants than in 
adults. 


CONSUMPTION BY INSECTS AND 
ANIMALS 


Insects and animals may bein lo consume 
a body soon after death. Flies, maggots, and 
beetles attack open areas of the body. They 
gather on soft body tissues. Sometimes an 
entomologist’s study of insect larvae on a 
hoady ean help estimate time of death, 


Cats and dogs locked in a room with a body 
eventually will eat a human body. A body 
buried in a shallow prave often is dug up by 
animals for food. [Cis not unusual for bodies 
left in woods to have their parts scattered 
over a large area by animals. 
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INVESTIGATIVE ACTIONS 


The basic aim of a death investigation is to 
determine if the death was an accident, a 
suicide, or a homicide, and in the case of a 
homicide collect evidence leading to the 
conviction of the guilty party, The technique 
of investigating any violent death is 
basically the same. You investigate the 
circumstances, conditions, and events 
leading to and following the death, Learning 
and tracing the events and actions involving 
the victim before his or her death can show 
the likelihood of an accident or a clear intent 
for suicide or homicide. 


Accidental deaths occur often under 
conditions which are suspeet. Many of these 
deaths will look violent, but will lack 
criminal likelihood, Circumstances may 
show a logical reason for a weapon's 
presence and if there was a chance for an 
accident. 


On the other hand, circumstances may 
strongly suggest death by suicide. Prior 
suicide attempts and earlier written or oral 
statements of intent, as well as suicide notes 
at the scene, are strong evidence of suicide. 


Homicide, too, is often shown by conditions 
and events leading to and following the 
death. A disturbed scene, wounds to nonvilal 
areas, punctured clothing, no weapon at the 
scene, no signs of suicidal intent or 
hazardous conditions, lack of hesitation 
wounds, signs of a fight, and signs of Nightor 
surprise are all factors pointing to homicide. 


The lack of a visible weapon at the scene 
most often suggests that the death was 
homicidal. But a suicide victim may live long 
enough to dispose of a weapon, Or he or she 
may urrange a contraption to cause the 
weapon to disappear aller being fired. And 
relatives fearing social disgrace or having an 
interest in a suicide’s life insurance may try 
to hide the deceased's suicidal intent and 
circumstances, Similarly, a murderer may 
try to make things to look like a suicide or an 
neeident. When distinguishing between 
suicide and homicide, it is very important 
that motive be learned. Opportunity is also a 
faetor to be considered where there are signs 
that an apparent or alleged suicide may be a 
homicide. 
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INITIATING THLE INVESTIGATION 


When you are notified of a death or an act of 
extreme violence, make every reasonable 
effort to get to the scene and secure it before it 
is disturbed, 


If the victim is still at the scene and a 
doctor is not there, immediately check for 
signs of life. Saving a life takes precedence 
over all other actions. If the victim is alive, 
give first aid and have the proper medical 
authorily notified. If the victim seems likely 
to die or is dying, try to get astatement. Make 
note of anything which may permit the 
statement to be admissible evidence as a 
dying declaration. 


You must ensure that the scene is not 
contaminated, Curious onlookers can cause 
problems at adeath scene, If the victim is still 
alive, onlookers can destroy evidence while 
attempting to help you. If the victim is dead 
they can destroy evidence by trying to cover 
the body. In either case they can deposit 
materials that may be mistaken as evidence. 
When you arrive on the scene have all 
unnecessary persons stand back from the 
immediate area. 


Be sure the identities of all persons at the 
scene are verified, Learn the identity of the 
person who found the victim or who was first 
on the scene, Also identify the person who 
made the report. Process the crime scene with 
great care, using the steps you have learned 
for crime scene processing. Be sure to record 
the time you arrived, Also note the exact 
icddress, the temperature, and the weather. 
You will need this information for your 
investigation and for future legal 
proceedings. Without this information, your 
later Lestimouy may be vague. This could 
cause the value of the rest of your testimony 
to be minimized. 


CHECKING FOR WOUNDS AND 
ESTIMATING 'TIME OF DEATH 


You must check the body for external 
wounds or injuries. If a pathologist is with 
you, he can make a detailed description of the 
body site, direction, and measurements of the 
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injuries. It is desirable for a medical officer or 
pathologist to take part in the exam at the 
scene to note condition of the body, 
postmortem changes, environmental 
conditions and circamstances of death. 
Depending upon the conditions, a medical 
officer, especially a pathologist, can often 
give an opinion about the time of death. 
When certain control factors, such as 
climatic conditions and time of exposure to 
the elements, are known, a medical officer 
may give a broad estimate of the lapse of time 
since death. This is based on rigor mortis, 
livor mortis, loss of body temperature, and 
the state of putrefaction of the remains. 
Changes in brain, rectal, and liver 
temperature can be used to estimate time of 
death, but they are not always reliable. A 
search of stomach contents may be of value. 
Remember, the estimation is very broad; so 
ils significance may be negligible to the 
investigation, Later you can match these 
findings at the scene with autopsy findings 
to determine the manner of death. 


Slight abrasions may be the only outer 
signs of severe internal injuries. Or they may 
suggest the manner of death. Small 
fingernail marks and abrasions on the neck 
are notably important to manual 
strangulation cases. Likewise, slight 
abrasions of the nose, mouth, and neck, 
especially of infants, receive special 
attention. These marks may point to 
asphyxia by smothering. Similarly, abrasion 
and bruising of the thighs, especially on the 
inner side, raises the suspicion of rape. In 
many cases, abrasions and bruises are 
caused by the same force. They may obscure 
each other to some degree. 


Ifa bullet, a blade, or other weapon passed 
through the victim’s clothing, obtain the 
clothes and forward them to the lab for 
analysis. If possible, you remove or help 
remove them, Place each item in a separate, 
marked paper bag. Ifthe garments are damp, 
they should be air dried by hanging in a dry 
room to preserve the evidence, Clothing 
should be eut from the bedy only as a last 
resort, Do not eut through a ele in the 
garment that might be connected to the cause 
of death. The pathologist should have the 
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chance to examine and describe the clothing 
to match it to injuries on the body. 


Dragging a body produces changes in the 
clothing and the body that can be very 
confusing if you do not realize the cause. Ifa 
bedy is dragyed by the feet, the primary 
pressure area will be the thorax, and clothes 
around the thorax will be pushed upward. If 
the breasts become exposed, particularly on 
females, dragging will produce numerous 
parallel superficial abrasions or scratches on 
the surface. When the surface is extremely 
rough or contains sharp stones, the 
abrasions can be deep. Ifa body is dragged by 
the shoulders, the clothes of the lower body 
may be pushed downward, Bruising can be 
severe if the body is dragged by both 
shoulders and legs causing multiple 
abrasions. 


These injuries can be distinguished from 
those of rape or murder by their 
characteristic parallel, vertical-oriented 
abrasions. These usually oceur on the thorax 
front or back and on the buttocks. The series 
of parallel abrasions will be oriented roughly 
from the head to toe or vice versa. ILis always 
worthwhile to explore these abrasions with a 
magnifying glass and retain samples of any 
foreign material that may be present. 


Look for metal items, such as pocket 
knives, watches, rings, cigarette lighters, 
and belt buckles. They may be separated 
from the victim. Or they may be mixed with 
similar objects from other victims. Unless 
you record the exact place where these items 
were found, they have little value as 
identification. 


All suspected weapons, shell casings, 
expended bullets, and the like recovered at 
the scene or during autopsies must have 
laboratory tests to identify them and connect 
them with the death. Release the body only 
when you are sure it will no longer be needed. 


RECONSTRUCTING THE SCENE 


Once the victim is removed, you can sketch 
the scene again, showing the action of the 
event and the relative positions of pertinent 
evidence. You may want to have someone 
role play the victim. Then you can replay the 
action and record the results with still 
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photographs or motion pictures to study 
later. The role player should be about the 
same height and weight as the victim. ‘This 
replay of the action can help you learn if ar 
how force was applied. It also may show ifan 
injury was caused in a certain way or froma 
certain direction, Note circumstance of use 
and placement and conditions of any 
weapon, 


In alleged homicide investigations itis not 
unusual to find the body has been removed 
and the scene returned to its natural state, 
The body may even have been interred, In 
~ases like this, in addition to reconstructing 
the scene, closely check records of any other 
investigations of the death. Seek to establish 
investigative leads not yet explored. You may 
need to have the body exhumed for an 
examination by medical personnel. 


Release the scene of a death only when it is 
certain it will no longer be needed. Early 
release of a scene often causes the loss of 
evidence and may preclude a later recheck of 
the scene. 


IDENTIFYING THE DECEASED 


The means of identifying bodies are many 
and varied. Often the highly technical skills 
of professional medical personnel are needed. 
Be sure to note the victim's age, sex, race, 
weight, height, hair color and style, eye color, 
skin blemishes, and odd dental 
characteristics. Check metal tags, 
identification cards, and other documents. If 
a document seems to have been tampered 
with or if it has been mutilated or burned, 
send it to the crime lal for study. Articles of 
clothing may need laboratory testing and 
extensive tracing of chronological 
ownership, Of main concern is the size, type, 
aud condition of the clothing; laundry and 
drycleaning marks; and foreign substances 
stuck to the clothing. 


Do not completely rely on visually 
identifying the victim nor on written identifi- 
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cation and personal items found on a 
body. Fingerprints are the best means 
of identification. When you cannot obtain 
fingerprints, your next best means are 
dental charts. Medical records of injuries 
like broken bones or of operations like 
surgical repairs or removal of parts of the 
body are also very useful. Scars and tattoos 
may also help. 


CHECKING MOTIVE AND 
OPPORTUNITY 


In homicide cases, if there is no known 
suspect, or if a suspected or accused person 
denies being involved, it is very important to 
identify persons who could have a motive to 
commit the crime and persons who would 
have had an opportunity to commit the 
crime. These two factors are of equal value. 
Which one you consider first depends on the 
facts of your case. If you find a person who 
could have a motive, find outif he or she had 
the chance to commit the crime. Conversely, 
if a person seems to have had a chance to 
commit the crime, find out if he or she had a 
motive, 


The faecls surrounding motive and 
opportunity often surface through 
questioning. Ask witnesses what they saw. 
Pay special attention to events that may hint 
of a motive. Question acquaintances and 
relatives of the victim to learn of persons who 
may have had motive or chance. Homicide is 
often a crime of passion committed by 
someone well-known by or related to the 
victim. Ask associates of suspects what they 
know about the suspects’ relationship with 
the victim. Question the suspects about their 
relationship with the victim. Find out the 
whereabouts and the activities of a suspect. 
before, during, and after the incident, Check 
alibis having a bearing on the chance to 
commit the crime. Sometimes, to check leads 
or motives, you may want to conduct a 
surveillance or an intensive investigation. 


DEATHS INVOLVING FIREARMS 


Homicides and suicides occur most 
commonly as a result of the discharge of a 
firearm. Accidental death from the discharge 
of a firearm is also common. These violent 
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deaths often are not witnessed, But unlike 
other forms of vielent or unnatural death, 
deaths from firearms often have trace 
evidence left by the weapon in or near the 
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victim’s body. This evidence can be 
scientifically compared with suspect 
weapons. And it often can provide 
information about circumstances 
surrounding the death, 


In a medicolegal investigation of death by 
firearms, scientific evidence is very 
important. Deciding the manner of the death, 
and solving the homicide if there is one, often 
hinges on that evidence. Thus, you must take 
every care to ensure such evidence is not lost. 
lor example, gunshot primer residue must 
always be collected from the victim's hands 
at the scene if this can be done. The residue is 
very easily lost when a body is moved. If it 
cannot be collected at the scene, direct 
transporting personnel to touch and move 
the hands just as little as possible. 


A study of gunshot wounds in a body can 
tell much about the type of gun involved, It 
can identify ammunition, range of fire, and 
direction and angle of fire. Sometimes it can 
tell the number of shots that hit the body. 
And it can give an idea of the fatal or 
disabling effects of an injury. 


BULLET WOUNDS 


A bullet passing through a body makes a 
wound which have traits thal can be 
recognized, But all wounds must be 
medically confirmed during an autopsy. You 
can usually tell entry wounds from exil 
wounds. However, sometimes the distinction 
is hard to make. External determination is 
hard if bodies have begun to decompose or 
have been mangled. The uneven surface and 
tumbling action of ricocheting bullets may 
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make ragged punctures, Bullets passing 
across a body can cut gashes thal may look 
like knife wounds. And the energy of a high- 
speed bullet destroys tissue as the shock 
waves of its impact radiates away from the 
bullet. This makes a track of permanently 
disrupted tissue much wider than the bullet. 


In tough cases, inspecting marks and 
effects on clothing may be the best way to tell 
the direction of the bullet’s flight. Autopsy 
examination of the bullet's track may show 
the path of travel by pieces of cloth, metal, 
and bone fragments carried forward by the 
bullet. Metal debris is scientifically 
detectable by spectrography and X-ray 
methods. If present, it is heavier at entrance 
wounds than exit wounds when the wound is 
in a fleshy area. Also, the nature of bone 
damage often shows the path of travel of the 
bullet. And determining which wounds are 
exit wounds and eliminating them from 
consideration helps locate entrance wounds, 


Entrance Wounds 


Entrance wounds are commonly round, 
regular holes showing minor bleeding. Often, 
skin resistance is stretched by the impact of 
the bullet. This makes the hole somewhat 
smaller than the bullet. Sometimes a narrow 
ring around the entrance shows grayish 
soiling from carbon and oils on the bullet and 
a reddish-brown abrasion collar caused by 
the bullet’s impact. Some bullet entry wounds 
are inconspicuous or hidden. Such wounds 
are often of small caliber, They may be 
hidden under clothing, in hair, in body folds 
or openings, or behind closed eyelids. 


BULLET ENTRANCE WOUND 


Norrna! Skin | 


Projectile 
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Identifying entrance wounds does not 
always tell the number of shots fired into the 
body. A single bullet can sometimes account 
for a number of entry wounds by piercing the 
body more than once. For example, a bullet 
may go through an arm before entering the 
torso. One of the aims of a pathologist's 
tracing of the path of the bullet is to try to 
match multiple wounds to the same bullet. A 
bullet striking a bony surface at .an angle 
may split into two or more projectiles. The 
multiple projectiles can cause many exit and 
reentry holes. Ricocheting bullet pieces may 
also cause several wounds from a single 
bullet. On the other hand, more than one 
bullet may go through the same entrance 
wound, In one rare suicide case, a defective 
round failed to exit the barrel and a second 
round pushed the first in tandem through a 
single entrance, 


Bullets and other products of a weapon's 
discharge bave characteristic effects on skin 
and clothing. These effects can indicate the 
distance from which the gun was fired, 
Contact and near contact wounds are made 
with the gun muzzle beld against orless than 
an ineh from the victim. Contact wounds, 
especially the ones on bony surfaces, are 
likely to be large, ragged stellate wounds. The 
explosive force of wases from the discharge 
often tears skin and tissues around the bullet 
hole, producing ragged everted lacerations 
radiating from the hole. But a contact wound 
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made when exploding gases are received and 
expended by a large body cavity, like the 
chest, may not be large or irregular. On the 
other hand, a contact wound to the head 
made by a high-powered rifle may show 
massive bursting fractures of the skull from 
the explosive effect of gas forced into the 
skull where it has no chance to expand. 
Contact wounds from small caliber guns like 
a .25- or .22-caliber pistol tend to be smaller 
and less devastating than such wounds from 
larger caliber weapons. This is because the 
discharge from small caliber weapons may 
not be forceful enough to disrupt the 
surrounding tissues, 


Contact wounds leave an abrasion 
collar. The edges of the contact wound and 
the bullet track are burned. If the gun is fired 
through clothing, the surrounding fabrie is 
also burned. The fame and smoke may cause 
a sooty, grimy halo around the wound. But 
when the gun’s muzzic is held tightly against 
the skin, the bullet holeis not “tattooed” with 
powder grains embedded in the surrounding 
skin like it is in intermediate-range wounds, 
‘This is because most of the unburned powder 
and other explosive products are blown right 
into the bullet track. The contact wound may 
also show a bruise pattern from swelling 
gases blowing the skin back against the 
gun's muzzle. It may be shaped like thegun’s 
muzzle end, sights, or extractor spring rod. 


The brinse on this contaet wound repeats the pattern of the over-and-under 22-caliber rifle that caused it. Note also the even- 


edges of the Small calther s entry wourd. 
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Intermediate-range wounds are made 
when the muzzle is held between | and 48 
inches from the victim. The wounds are often 
round, but their edges may show minor 
splitting. They differ from contaet or longer- 
range wounds by having burns and powder 
tattooing in the skin around the bullet hole. 
Powder residues and other discharge 
products are projected onto the vietim in 
ample amounts when a gun is fired within 2 
feet of the target. Recognizing powder marks 
and residues can help you tell entrance 
wounds from exit wounds. Their pattern and 
composition help you deduce the range of fire 
and the kind of ammunition used. Precise 
range of fire tests can be made by laboratory 
test-firing the same weapon and 
ammunition, ‘l'ypes of powder residues can 
also be distinguished by chemical, 
photographic, radiographic, and 
spectrographic tests, 


The burned and tattooed area is roughly 
cireular. It becomes larger and more diffused 
as the distance between weapon and victim 
grows. The area has three zones. ‘The Mame 
zone is the zone of burned skin around and in 
the bullet hole. This is surrounded by the 
second zone where most tattooing powder 
grains and combustion products burn and 
stick to the skin. The last zone is under the 
skin, where sparsely scattered powder grains 
and residues are embedded in the dermis. 
Washing will not remove powder grains in 
the dermis. 
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If the burned, tattooed, and abraded areas 
form a concentric circular margin around the 
entry wound, the bullet probably struck the 
hody at right angles. Bullets striking at a 
shallower angle show marginal bruising and 
abrasions at the point where the bullet first 
meets the surface, Bullets striking atextreme 
angles may cause shallow furrowed wounds, 
These grazed, or tangential, wounds may be 
followed by an entrance wound, Or they may 
be followed by closely spaced entrance and 
exit wounds. It depends on the conformation 
of body surface in the path of the bullet. 


If a gun is fired at close range and at an 
angle lo the body, powder marks will seem to 
spread away from the bullet hole in an 
uneven V-shape. The point of the V will point 
toward the weapon. The size of the 
ammunition and the type of powder also 
affect the nature and extent of powder 
residues. At a distance of 3 to 4 feet, powder 
marks may not be present on a victim shot 
with a handpun, 


Long-range wounds are made by 
muzzles held more than 48 inches from the 
victim. The wounds are generally rounded 
heles with circular abrasion collars. There 
are no burns or powder tattooing. Small 
saliber contact wounds and other contact 
wounds over soft-tissue areas may look like 
long-range wounds. But they can be 
distinguished by the powder residues deepin 
the tissues in the bullet track, 
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The charactenstic burns and powder tattoong in the skin around an intermedate-range wound contrast markedly veut the 
rounded bole, and circular abrasion collar of the tong: range wound. Long range wounds and some contact vrounds somelimes 
look similar, laat long range wounds have no evidence of powder burn, inside or out 
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Exit Wounds 


exit wounds often show more damage than 
entrance wounds, Wxit wounds are raged 
and rough in shape. And they are often larger 
than the bullet itself. Tissues, compressed in 
front of the bullet, burst when the bullet 
breaks through and exits the body, Also, the 
bullet is often fragmented, deformed, and 
tumbled by impact. It is therefore more 
destructive. Thus, exit wounds may bleed 
more than entrance wounds. And pieces of 
internal tissue may protrude from the wound. 
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Because a bullet loses momentum as it 
passes through the body and its tough, 
elastic skin, it sometimes uses up its 
remaining energy at the point of exit. Thus a 
bullet may be found protruding from the skin 
or loose in a victim's clothing. It may also be 
found under the skin, where it has caused 
swelling or bruising. If a bullet is lodged in a 
body, advise the surgeon of its potential 
value as evidence. Request he not probe for 
the bullet except as a last resort, If probing is 
needed, request that rubber tipped forceps be 
used to remove bullet. 


The uUnemected lncales of the exit wounds are the result of the bullets changmg patirs from contact with internal organs and 
bones. The uneven tivar mortis is Lhe result of pressure, froma strap on the left shoulder and fron the shoulder blades, thatkep! 


the blond tram setiing averly. 


SHOTGUN PELLET WOUNDS 


Shotgun wounds are very different from 
wounds caused by other firearms. The 
destructive force of a shotgun blast at close 
range is great. If the wound is to the head, the 
shape of the head may be greatly changed. 
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Large sections of the head or face may be 
blown away. Close-range wounds of the 
trunk and abdomen may cause loops of 
intestine or other organs to hang out of the 
body, Or it may blow away a large portion of 
a victim's body. 
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When a shotgun is fired from a distance of 
10 feet or less, the charge strikes as a fairly 
compact mass, It leaves a large central, 
circular hole with very ragged edges from the 
many single and overlapping punctures 
made by the shotgun pellets. This is known 
as the cookie cutter effect. Scattered around 
the large central hole are smaller holes made 
by individual shot beginning to disperse in 
flight. When a shotgun is fired at close range, 
the wounds are grossly burned and tattooed, 
As the distance increases between weapon 
and victim, the wound shows less tattooing 
and no burning. Beyond 10 feet the shot 
spreads in flight and strikes the body in a 
more scattered grouping so that no central 
hole occurs. 


The length of the shotgun’'s barrel and the 
type of ammunition also influence the spray 
of the shot and the scattered pattern of the 
wound. A sawedoff barrel allows quicker 
spreading. And the spray may be cut if the 
shotgun is choke-bored. The slightly 
narrowed muzzle focuses the shot and delays 
its spraying. Birdshot, even when fired at 
close range, usually does not go through the 
trunk or abdomen of an adult. But when the 
shot load goes through a thinner portion of 
the body like the neck, limb, or shoulder, it 
makes large lacernted exit wounds. 
Sometimes small, ragged exit wounds are 
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At less than 10 feet, pellets lenve a central circular hole with ragged edges and many overlapping punctures. Fired ata distance, 
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made when only some of the birdshot exits 
the body. At close range, buckshot, having a 
greater weight and energy, causes wounds 
similar to those made by large bullets. 


Shotgun pellets cannot be linked to a 
certain gun by ballistics markings as rifled 
bullets can. However, the size of shot nvay be 
learned from printed material on the top wad 
or by marks leftin the wadding. Itcan also be 
learned from printed information in the shot 
column, The gun’s gage may he learned by 
comparing the diameter of the wad with 
other wads. If the wadding has not struck an 
intervening zone, it can be found within 50 
feet of where the gun was fired, If the gan is 
fired within 10 feet of the victim, the wadding 
is often carried into the body with the shot. 


SHOOTINGS 


For self-inflicted gunshot wounds, unless 
some special contraption is arranged, the 
victim generally must hold the gun close to 
his or her body. Rifles and shotguns are 
sometimes fired by using a stick or string 
hooked to the trigger guard or by pushing the 
trigger with a toe or a device. Rigggings made 
to pull the trigger, or removal of a shoe, 
strongly suggest suicide. And because a 
suicide’s hands may be close to the wound 
when it is caused, they may be bloodied by the 
entrance wound. 
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the pellets have a spreaiing fight pattern ond leave no central hole 
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Suicide wounds ‘are usually single, close- 
range or contact wounds on a part of the body 
thatis easily reached, Butsometimes suicides 
shoot themselves more than once before 
being disabled or dying. The presence of 
misfired rounds in or ejected from a weapon 
may also hint at suicide. Suicides sometimes 
fire shots to check the weapon while working 
up nerve to complete the act, Or they may 
misfire the weapon from momentary loss of 
nerve. 


Often suicides expose the part of the body 
being attacked. For example, they tend to 
open their shirts before placing the muzzles 
against their chests. The chest and abdomen 
are often the target when a rifle or shotgun is 
used. The temple, the mouth, and the chest 
over the heart are common sites for suicidal 
attacks with a handgun. But most handgun 
suicides attack the head just in front of and 
over the ear. 


Suicide victims may guide the gun by 
holding the barrel with the nonfiring hand. 
In which case, that hand will have burns 
from the flame from the muzzle and breach. 
The hand may also show singed hairs and 
lexve powder residues, But finding primer 
residue on a victim’s hands is not in itself 
conclusive proof of suicide. It must be 
considered in light of other facts in the case. 
Residue can be present on a victim's hands 
because they were close to Lhe muzzle blast of 
a shot fired by someone else. 


Condition of the weapon can suggest the 
manner of death, The gun may be defective. 
Perhaps the gun's safety catch is defective, 
Or the gun may not have a safety catch. 
Perhaps the gun can be discharged by 
dropping it. Evidence may show that the 
lripger caught on something, discharging it 
accidentally. Finding a serviceable weapon, 
needing normal force to pull the trigger, with 
good safety devices, may help rule out 
accidental shooting. 


Most accidental shootings oceur because of 
a victim's careless handling of or 
unfamiliarity with a gun. Perhaps the vietim 
was on a hunting trip or was cleaning, 
loading, or otherwise working on the weapon, 
Evidence may show that the victim was 
handling the weapon unsafely, showing how 
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another person killed himself, or playing 
“quick-draw.” Children and young people 
often become accident victims by playing 
with guns. 


Accidental deaths are often witnessed and 
reported. If the wounds are not self-inflicted, 
the report is often made by the person who 
fired the gun. Unwitnessed accidental 
gunshot deaths may look a lot like suicide. 
But, in most cases, the known attitude and 
life-style of the victim, plus the lack of a clear 
case for suicide or homicide are strong signs 
of an accident. 


Most deaths due to multiple gunshot 
wounds have proven to be homicides. The 
murderer, usually related to or closely 
acquainted with the victim, fires in a fit of 
rage, panic, or other strong emotion, 


The location and number of empty shell 
cases at the scene may tell you the number of 
shots fired and the relative positions of the 
gun and victim. Lining up the final resting 
point of the bullet, position of the victim, and 
entry and exit holes on the victim can help 
tell the position from which a gun was fired. 
And a gun may have been fired close to or 
while resting on some surface. If so, it will 
have left powder residue. This also may tell 
you the position from which the gun was 
fired. All feasible surfaces of weapons, shells, 
magazines, must be checked for fingerprints. 


When you recover bullets at a crime scene, 
record exact details. Give the location and 
condition of the bullet, the type of material it 
pierced, and its depth of penetration. Note 
irregularities of size and shape and the 
approximate angle of impact, Note any other 
information which may help the lab 
examiner. And be sure to note in your crime 
scene sketch the point at which each 
cieekioraet bullet or fired cartridge case was 
found. 


Markings may be placed on a bullet by the 
weapon's bore. Other marks may be placed 
on the cartridge case by the firing pin, breach 
block, chamber extractor, and ejector. Also, a 
lead bullet impacting on cloth may receive a 
patterned impression of the fabric’s weave. 
‘This may be useful to prove that a particular 
bullet passed through the victim. 
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At the laboratory, powder residues on 
evidence are tested chemically and 
microscopically. Bloodstains, hairs, fibers 
and similar trace evidence are identified and 
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compared. The lab may be able to tell from 
the residue or burns on the clothing the 
approximate range from which the bullet 
was fired. 


EATHS INVOLVING ASPHYXIATION 


When the body or any vital part of it is 
deprived of oxygen, asphyxia occurs. Death 
from asphyxia alone is most often due to 
natural or accidental causes. Many diseases 
and infeetions can hinder airways, And 
foreiym bodies like ment or bone can become 
trapped in the throat or windpipe, causing 
asphyxia. Food particles are often the cause 
of accidental choking deaths in adults, 
Choking deaths of children are common from 
food and from small plastic or metal toys. 
And pressure on the outside of the chest that 
restricts breathing can cause asphyxia. This 
pressure can occur in cave-ins, building 
collapses, or traffic accidents. 


Inhaling chemicals like ammonia, 
chloroform, carbon monoxide, and carbon 
dioxide also may cause asphyxia. Sometimes 
these chemicals are the cause of suicidal or 
homicidal deaths. Homicide and suicide by 
asphyxia alone are rare, But in learning the 
reasons for death by asphyxia, anything 
suspicious must be pursued through 
background investigation and aulopsy. Only 
then can the death be ruled accidental or 
natural. 


STRANGLINGS 


Strangulation is asphyxiation from 
compression on the neck. It can be done 
manually or with a ligature like a binder, a 
rope, a necktie. Strangulation may also be 
caused by hard blows to the neck. Judo or 
karate chops to the throat may cause damaye 
to the larynx, followed by suffocation. 


Manual strangulation is a homicide. A 
person cannot strangle himself with his 
hands, because when he loses consciousness 
his hands relax and his breathing resumes. 
In manual strangulation, the attacker's 
fingernails often make small tell-tale bruises 
or marks on the neck. Bat the marks on the 
neck will net show the direction from which 
the victim was attacked, Fingernails vary too 
much in size and shape. Another sign of 
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manual strangulation is hemorrhaging in 
the throat area. This can be seen in an 
autopsy. Sometimes a fracture of the hyoid 
bone, a U-shaped bone at the base of the 
tongue, is also found. 


Strangulation by ligature may be 
homicidal or suicidal. It is a fairly common 
form of suicide, but it is a rare form of 
homicide. The ligature often is made from 
something handy at the scene. Pajamas, 
neckties, belts, electrical cords, ladies’ 
stockings, and other items can be used, 
Strangulation by a garrote of rope or wire 
sometimes is used in homicidal 
strangulation, but it is not seen very often, 
Close inspection of the marks left on the skin 
may show the type of garrote used. If 
possible, leave the ligature in place for a 
pathologist to remove during the 
examination. 


When you investigate a strangulation, 
search the scene and the victim for signs of 
struggle. Obtain fingernail scrapings. Check 
the body for signs of defense wounds that 
may suggest homicide. But look for the 
presence of hesitation marks hinting at 
attempted suicide by other means before 
ruling it a homicide. 


HANGINGS 


Hanging is asphyxiation by strangulation 
using a line of rope, cord, or similar material 
to work against the hanging weight of the 
hoedy. Hanging is most often suicidal. But 
sometimes it is accidental. It is seldom 
homicidal, except in lynchings. 


A person does not have to be fully 
suspended te hang. Hanging may occur ifa 
victim jumps oris pushed from u height while 
tied by a line lo a rafter or a tree limb, If the 
height is more than just a few feet, the 
victim's neck may break. But the neck is 
seldom broken in suicidal or accidental 
hangings, 
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At the scene you must check the beam or 
rafter over which the line is laid for marks 
showing the direction of travel of the line. 
You may want to remove the line for 
inspection. The hanging line must be 
checked in a laboratory to learn if it pulled 
against the weight of the body. Inspect the 
scene for signs of a fight and signs of 
defensive marks or rope burns. But keep in 
mind that an unconscious victim may 
convulse, knocking over items in the 
immediate area. 


When you take down the body, do net untie 
the knots. The type of knat may give you a 
lead to follow. Remove the hanging line from 
the victim's neck by cutting the line on the 
side opposite to the knot. Make a eareful 
inspection of the groove around the neck. A 
close look at the edges of the groove will often 
show black and blue marks from minute 
bleeding. Ruptured blood vessels in the skin 
mean the viclim was alive at the lime of the 
hanging, But the lack of these marks does not 
necessarily mean the victim was dead at the 


time of hanging. Combined with other 
conditions, however, it could raise 
suspicions, 


Note the position of the groove as it relates 
to the lovation of the knot. The mark of the 
ligature should agree with the location of the 
knot, Por example, ifthe knotis in frontofthe 
face, the deepest part of the groove should be 
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on the nape of the neck, Anything different 
suggests homicide. 


When a fixed knot is used in hanging, the 
roove will form an inverted V on the side of 
the knot. The bruise on the skin in the groove 
is greatest opposite the knot. [ttapers offas it 
reaches the knot. If a slip knot is used, the 
groove may be uniform around the neck. 


If the viclim is nude, suspended before a 
mirror, or suspended in an unusual manner, 
or if any of these conditions are combined, 
you may suspect an accidental hanging from 
sexual activity. Accidental deaths may occur 
from autoerotic sexual acts using restraints 
like rapes, cords, chains, and handcuffs, The 
viclim, trying to reach sexual contentment, 
uses these items to restrain his or her hands, 
arms, legs, and neck. When strain on the neck 
causes unconsciousness or when the victim 
loses balance during the act, accidents occur. 
‘The victims are unable to release themselves 
because of the binding on their hands, arms, 
and legs. They may end by hanging 
themselves. Sometimes, when they use 
binding material or plastic bags on their 
iaces, they suffocate. A notable feature of this 
type of death is the presence of female attire 
and articles on or near a male body. And 
erotic material is often present. In the past, 
these deaths were often incorrectly labeled 
suicides. But they are accidental and they 
must be listed as such, 


VISIBLE PATTERNS CHARACTERISTIC OF STRANGLINGS AND HANGINGS 
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The finger bruises of a marwal 
Stranguiation, 
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The even pressure and straight 
furrows loft by a figature 


SUG PODER 


2 
5 


The inverted V and the angular 
furrows of a banging. 
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Other accidental hangings differ from 
autoerotic deaths in the lack of female attire, 
erotic material, or constrained hands or feet. 
And accidental hangings often involve 
infants and young children. Infants can get 
caught in restraining devices. They can get 
their clothing caught on things. Or they can 
get their heads caught between crib or fence 
slots. If they are unable to get themselves 
free, they may strangle. For no known 
reason, young children, especially boys, will 
put nooses around their necks. They too may 
strangle to death. 


DROWNINGS 


Drowning is asphyxiation from water or 
liquid being inhaled inte the airways, 
blocking the passage of air to the lungs, 
Water inhaled into the windpipe causes 
violent choking. The choking irritates the 
mucous membranes of the airways causing a 
large amount of sticky mucus to form. 'The 
mucus, mixed with the water and agitated by 
violent attempts to breathe, turns intoa thick 
sticky foam which fills the windpipe. 


Most drownings occur when the victim 
submerges in a body of water. A small 
number of “drowning” deaths among 
swimmers are actually caused by their hearts 
stopping from the shock of submersion. Most 
commonly, a drowning victim has a violent 
spasm of the neck, throat, and chest muscles. 
This prevents breathing. The victim 
submerges, inhaling water. The victim may 
stay submerged the first time he goes under. 
Or he may go under and surface many times, 
until he can no longer struggle to the surface, 
Loss of consciousness often occurs fast. 
Because the human body is heavier than 
water, when unconsciousness occurs, the 
victim sinks and tends to lay at the bottom 
with the head down. Breathing may continue 
briefly with varying amounts of water 
inhaled, The heart may beat briefly after 
breathing stops. Death by asphyxia occurs 
within a few minutes, Banning strong 
currents, a body sinks fast. If often comes to 
rest af a point close to where it was last seen 
on the surface. 


Rigor morlis may start early because of 


violent muscular struggle. Postmortem 
lividity occurs, but is often a light red in color 
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and is most noted in the head and upper body. 
This ts because of the body's tendency tosink 
head down. The foam that formed in the 
airway may exude from the mouth and nose. 
Often, the victim's bands will be grasping 
gravel, mud, or grass. The hands and 
fingertips may be scratched from violent 
grasping efforts. The palms may be cut by the 
fingernails during the hands’ violent 
clenching motions. And medical laboratory 
study of the victim's bone marrow may show 
microscopic bodies. These factors are good 
circumstantial signs that the victim was 
alive when he entered the water. 


After a few hours, depending on 
temperature and movement of the water, 
postmortem changes peculiar to submersion 
begin to occur. The skin, especially on the 
hands and feet, becomes bleached and 
waterlogged. Palms develop a very wrinkled 
condition called washer-woman hands. The 
constant churning of water currents or long 
periods of submersion may cause 
maceration. This is the wearing away of skin 
and flesh, especially of the hands and feet. 
Mutilation may occur from propellers of 
hoats. This causes the appearance of 
postmortem dismemberment. Parts of the 
hody, notably the face, may be eaten by 
marine life. As bacteria mounts in the body, 
putrefaction begins. As putrefaction 
progresses, gases build up in the tissues, 
organs and body cavities, The body becomes 
distended with gas. This makes the white 
foam in the airway come out of the nose and 
mouth. As the gases build up, the body 
becomes buoyant. Warm water speeds 
putrefaction; cold water slows it. In warm 
water, buoyancy may occur in a couple of 
days. In winter, the action may be slowed for 
weeks or until spring. As putrefaction 
ndvances, the skin loosens from the tissues. 
Sections of skin, especially hands, feet, and 
scalp, may fall from the body. 


Unless a body is heavily weighted down or 
firmly caught on underwater debris, 
buoyancy will eventually cause it to rise to 
the top and float. If a body is prevented from 
rising, the guses eventually escape. Then 
buoyancy leaves and a body may stay down 
forever. When a “floater” rises and is exposed 
to the air, decomposition proceeds at a much 
faster rate. 


201 


THE POOR MAN'S JAMES BOND Vol. 5 


Prolonged submersion and decaying may 
dim or destroy the external signs of 
asphyxia. Signs of violence or other cause of 
denth may also be lost. Prolonged 
submergence makes death by drowning 
medically difficult to diagnose. But medical 
evidence may show signs of asphyxia like 
foam in the airways, and an enlarged heart. 
It may also show changes in the blood from 
water absorbed during drowning. Algae and 
other substances from the water may be 
found in the stomach or airways. Chemical 
tests during an autopsy can show if the 
person was alive when he entered the water. 
But chemical tests are nonspecific, and none 
are diagnostic of drowning. 


Suicidal drownings in places like bathtubs 
are hard to distinguish from accidents unless 
a reason is suggested or some other means of 
suicide was also attempted. Check for marks 
which may show suicidal intent. A weighted 
body strongly suggests homicide. But 
suicides may weizht their bodies to speed 
drowning and stop reeovery. Inspect 
weighted bodies carefully for injuries 
suggesting homicide. See if the binding and 
weighting method could have been done by 
the victim. Check for sel-inflicted injuries 
such as cul wrists or any othersign of suicide. 


Homicidal drownings are rare. Unless 
accompanied by signs of homicidal violence 
or other such conditions, the autopsy shows 
only sitns of asphyxia by drowning. There 
have been times when submerged bodies 
have shown no signs of violence, but, after 
the body dried out, bruise marks and small 
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abrasions appeared that could not be seen 
when wet, 


ELECTRICAL SHOCKS 

Death by asphyxiation can occur as a result 
of electrical shock. The shock stops the action 
of the heart, and the brain, deprived of 
oxygen, ceases its function. The effect of 
electrical shock ona person depends on many 
things. It depends on their health. [t also 
depends on their location and how wet or dry 
itis. And it depends on the amount of voltage 
they receive, how long they are in contact 
with this voltage, and the after-effects of the 
shock, 


Electrical shocks often leave marks, 
although it is possible for a body not to show 
outer or inner damage. Usually electrical 
shocks leave entrance and exit wounds on the 
body. These have a grey or white puckered 
look. Severe burns from higher voltage, 
called Joule burns, are often brown and take 
the form of the thing that caused the fatal 
contact. Lightning deaths leave a 
characteristic mark that resembles a fern 
leaf. High-voltage shocks may leave marks 
where metal objects have melled on the 
person, And there may be extensive fractures 
of the bones. 


When you investigate a death by electrical 
shock, you need tu check weather conditions, 
electrical appliances the victim may have 
heen using, and the victim’s location and 
activity at the time of death to determine if 
the death is accidental or not. Deaths from 
electrical shock are most often accidental. 
Murder by electrocution is rare. But it is 
possible, 


DEATHS INVOLVING SHARP-EDGED INSTRUMENTS 


The body's vital funetions can be fatally 
impaired by injuries from sharp-edged 
instruments, Deaths or injuries from 
stabbing, cutting, and chopping are hard to 
evaluate without extensive experience, But 
the (ype of wound and the vietimn’s personal 
history can help decide if death was an 
accident, a suicide, or a homicide. 


STABBINGS 


Stab wounds may be made by any object 
with a fairly sharp point. Knives, scissors, ice 


202 


picks, triangular files, or hat pins can all 
make stab wounds. Sometimes stab wounds 
look like other kinds of wounds, A wound 
rnade with a stiletto orice pick may look like a 
bullet wound, And the reverse may be true, If 
examination fails to show a sure sign of 
stabbing, the wound may have been made in 
some other way. X-rays may help tolocate an 
unsuspected bullet or piece of a weapon, such 
asa knife or stiletto, which may be inside the 
bedy. Most stab wounds involve some 
cutting. This occurs as the weapon is pushed 
in or drawn out. 
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The shape of the wound depends on the 
direction from which the weapon penetrates. 
It also depends on the shape of the weapon. 
And it depends on the movement of the 
weapon while in the wound. For instance, a 
Nat blade piercing a body at a right angle to 
the surface of the skin often causes an oval- 
shaped wound with pointed ends. If the 
blade's penetration is parallel to the cleavage 
lines, the wound is more or less closed. 
However, if the wound is at right angles to 
the direction of the cleavage lines, the sides 
pull because the fibers are elastic. A gaping 
wound is made. If the blade pierces a body at 
less than a right angle, it makes a beveled 
wound. [If the blade moves around in the 
wound, an uneven-shaped scrimmage wound 
is made, Often the weapon is turned slightly 
as itis withdrawn. This causes a wound that 
has a notch in one side. 


The depth and shape of a fatal stab wound, 
fixed during an autopsy, may give a clue to 
the type of weapon used. The track of a 
weapon may be very clear in fleshy areas. 
However, when a weapon penetrates inner 
organs, its track may not be accurate. liner 
organs change in shape and position after 
death and when a body is moved. Also, a 
strong stabbing force against a soft area like 
the stomach can depress the area, making 
the wound deeper than the true length of the 
weapon, Likewise, a longer blade may not 
penetrate its full length. Then the wound 
path is shorter than the blade. 


A homicidal stab wound often penetrates a 
victim's clothing. For this reason you must 
take special care when removing and 
checking the victim’s clothing. Many times 
the clothing matches the real width of the 
weapon better than the wound does, 


Pierced bony surfaces like the skull, 
sternum, or spine often show the shape of the 
part of the weapon that passed through the 
hone, And sometimes weapons break off or 
are lefl.in the bone. The blade or portions of it 
may project from the inner partof the bone. If 
a blade is broken in a fatal stab wound, the 
part of the bone with the blade in it may be 
removed at the autopsy. It can be used as 
evidenceof the corpus delicti, especially ifthe 
matching part of the weapon has been 
preserved as evidence, 
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To tell if a wound was made before or after 
death is difficult. A good inspection of the 
wound made before the body is moved is very 
important. If the wound was made before 
death there should be evidence of blood clot, 
swelling, wound healing, or infection. 


Accidental stab wound deaths are rare. 
When they do occur, they are often caused by 
the victim's falling through glass doors or 
windows. ‘he victim is stabbed by the larger 
pieces of broken glass. Other stabbing 
accidents may occur when victims fall on 
sharp pointed surfaces of tools or equipment. 
Sometimes victims are pierced by large 
splinters, by vehicle surfaces, or by horns or 
tusks of animals. 


Most fatal stab wounds are homicidal. 
Often there is only one wound which pierces a 
vital organ or nerve center causing death 
from shock, hemorrhage, or the ceasing of a 
vital function. Homicidal stab wounds often 
appear on the back, neck, and upper chest. 
When many wounds are present on different 
parts of the body, homicide is strongly 
indicated. Wounds of the same depth, 
wounds of nonvital areas, scrimmage 
wounds, and multiple wounds of a vital area 
strongly support homicide. Several stab 
wounds to the breasts and genitals are 
suggestive of a sex-related homocide, And 
defense-type wounds on hands and arms and 
wounds to the back or other areas not easily 
reached by the victim hint of homicide. 


Many stabbings are not instantly fatal. 
The victim may live for days and then die 
from acute infection or other medical 
problems. Stabbings usually are not 
mediately disabling. Unless the victim is 
unconscious or otherwise helpless, the scene 
is likely to show signs of struggle. Signs of 
flight and traces of blood are likely to be 
scattered over a large area. 


Suicides most frequently stab themselves 
in the chest over the heart. But suicidal stab 
wounds may be made on any area of the body 
that can easily be reached. Like suicidal 
shootings, the victim will often open up 
clothing or uncover the selected stab area, 
Often the knife is left sticking in the wound. 


In some cases, the suicide may jab the 
weapon into his chest a number of times. [n 
such cases, the wounds often vary in depth, 
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Many of them may barely penetrate the 
chest. These hesitation wounds are made as 
the victim works up nerve lo force Lhe weapon 
through. Suicides sometimes stab 
themselves repeatedly in different directions, 
through the same wound, without completely 
withdrawing the weapon, This causes more 
stab tracks than outer wounds. Hesitation 
cuts under the wrist or thighs are good signs 
of the suicidal intent of a victim. 


CUTTINGS 


A cutis an incised wound made by a sharp- 
edged object. The sharp edge is pressed to and 
drawn over the surface of the body toinflicta 
cut, Knives and razors account for almost all 
incised wounds, Cutting wounds can cause 
fatal hemorrhages and infection. They also 
can be fatal if (he victim inhales blood froma 
eul airway, Cuts often are made on exposed 
surfaces like the head, neck, and arms. Where 
inany cuts areinvelved, those on the palms of 
the hands and the outer surfaces of the 
furearms of the victim are often defensive 
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cuts. They may indicate a homicidal attack. 
Heavy maiming and dismemberment may 
accompany sex murders. 


Homicidal cuttings are usually deep, clean 
cuts without hesitation marks. The wounds 
may be on various parts of the body. But most 
often they involve the head and neck, 
Homicidal slashing wounds may be present. 
Such a wound may bea single deep cut on the 
side of the face and neck. Or it may be one of 
many deep slashes crisscrossing each other, 


Sometimes when a victim tries to dodge 
slashes there are small shallow cuts near 
larger wounds, These defensive wounds may 
be confused with suicidal hesitation cuts. 


Suicidal cuts are often many, parallel, 
overlapping incisions of varying length and 
depth. Many times they have a lot of smaller 
shallow hesitation cuts on the lead edge of the 
injured area. Fatal suicidal cutting wounds 
are often on the throat. A right-handed suicide 
normally holds the weapon against the left 


WOUNDS INVOLVING SHARP-EDGED INSTRUMENTS 


Knives cut and stab at the game tree but the 
wounds are usually dueper than long 


Abeveled wound is made by a blode percing we ‘ 
body at less than a ght angle 
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Hesitation cuts are the omnor marks surrourding the 
final deep wound trequently observed in suicides 
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An oval wound is made by a Mat blade piercing 
the body at a right angle 


A sormmage wound is made by a knife boing twisted 
in the body. © 
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Defensive wounds are made bry the victim's atiempts 
to protect himself by grabbing the weapon. 
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side of the neck and draws the weapon to the 
right and across the throat. A left-handed 
suicide usually does the opposite. But 
sometimes a suicide holds the weapon against 
the neck on the same side as the cutting hand 
and pulls forward and dewmward across the 
throat. When a throat is cut, fatal bleeding 
sometimes results from a fairly shallow cut 
which severs a large vessel. Sometimes the cut 
starts shallow and gets deeper, cutting deep 
neck structure. The cut may reach the 
voicebox, deep vessels, windpipe, and 
esophagus. It may even scratch the spine. 
Often, a suicide slashes the wrist opposite to 
the cutting hand before atlacking the throat. 


Other self-induced cuts may be made to the 
iroin, thighs, ankles, knees and the inside of 
the forearm at the elbow. Suicidal cuts on the 
limbs are often not fatal. Frequently found on 
persons who have killed themselves some 
other way, they support a judgment of death 
by suicide. 


Accidental incised wounds are rarely fatal, 
They occur most often from broken glass or 
contact with moving machinery or sharp 
tools. Most times the situation dearly shows 
the accidental nature of the injury. 
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CHOPPINGS 


A chopping wound is a mangling, tearing 
cut. The wound is usually made with a heavy 
instrument like a cleaver, a machete, a 
hatchet, or an ax. Death from chopping 
wounds may come from shock, hemorrhage, 
or interruption of vital functions, 


Most chop wounds are homicidal. They are 
usually made on the head, neck, shoulders 
and arms. Injuries may be multiple. Injuries 
received by the victim in an atéempt to defend 
himself may include total or partial loss of 
fingers, hands, or arms. Fatal accidental 
chop wounds sometimes occur from propeller 
blades of fans, boats, or planes. Suicidal chop 
wounds are rare, 


Reecause the shape and size of chopping 
wounds often resemble the shape and size of 
the weapon that made them, autopsies may 
provide medical evidence. A pathologist may 
be able to determine the type of weapon that 
was used by examining the depth, width, and 
appearance of the wound and the amount of 
tissue damage. He may be able to link the 
injuries to a suspected weapon, It may even 
be possible to take tool mark impressions of 
the weapon from bone or cartilage. 


DEATHS INVOLVING BLUNT FORCE 


Blunt foree damages the bedy by direct 
physical violence, Generalized blunt force 
affects the whole body or a large part of it. 
Deaths caused by such force may happen in 
vehicle accidents, explosions, or falls from a 
height. Localized blunt force impacts on a 
limited area. Death involving localized blunt 
force can be caused by contact with a fist, 
weapon, or foot. 


Blunt force injuries of the skin and tissues 
under the skin are of three general types - 
abrasion, bruises, and lacerations. 
Abrasions are surface injuries to the outer 
layer of skin at the point of impact. An 
abrasion may duplicate the surface 
appearance of the impacting object. It may 
look like the grill pattern of an automobile or 
the rough edges of a file. It may look like a 
threacder pipe or the treads of an automobile 
lire. Bite and nail marks’ are considered 
abrasions. But they actually may be small 
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puneture wounds. Abrasions normally are 
caused by direct violence from hands, blows 
of a weapon, or collision with a vehicle. They 
may also be caused asa body falls and strikes 
a surface. 


The appearance of an abrasion, and its 
linear scratches on the skin, may show the 
direction of the injuring foree. Often the end 
portion of the abrasion will show many small 
bits of loose, ragyed skin, Abrasions on a live 
person seep blood and plasma. They develop 
reddish black scabs. Postmortem abrasions 
show litthe or no seepage, because blood 
circulation has ceased, Such abrasions look 
like translucent, yellow parchment as they 
dry. Sometimes patches of skin falling froma 
decaying body expose raw surfaces. These 
may dry like a reddish brown antemortem 
abrasion. But a pathologist may be able to 
confirm the lack of vital reactions, if deeay is 
not too advanced. 
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Abrasions received at the time of death 
cannot be readily told from those received 
afler death. But abrasions occurring well 
before death have a different appearance and 
color from postmortem abrasions. A pathol- 
ogist can usually distinguish between them. 


Bruises, or contusions, occur when blood 
escapes within tissues from small blood 
vessels ruptured by blunt force, A bruise is a 
red-blue area which is often raised or swollen. 
Unlike an abrasion, a bruise does not always 
lie at the point of impact. The blood may 
travel some distance in deeper tissues. And 
blows to the bedy may brutse body linings 
and inner organs without producing external 
bruises, Although patterned bruises are less 
common than patterned abrasions, they may 
occur and show the oxture of Lhe object that 
struck the body. 


Distinguishing a bruise received at the 
time of death from one which occurred a few 
minutes before death is often not possible. 
But bruises made after death have adifferent 
appearance. They must be made by gross 
force to cause even minor bruising, They are 
not swollen, because circulation has ceased. 
Instead, they are often depressed at the 
center of impact. They are yellowish in color 
and translucent in appearance. 
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After decay starts, it may be hard to tell 
bruising from postmortem lividity marks. In 
early lividity, pressure applied to a mark 
blanches a lividity mark, but not a bruise. In 
later stages, a pathologist distinguishes bruis- 
ing from lividity by microscopic inspection, 
Blood appears in the tissue in bruises, but only 
distends the vessels in lividily. However, as 
decay advances, gaseous pressure rises and 
postmortem ruplure of many small vessels 
may occur. ‘l’hen it becomes impossible to tell 
antemortem bruising from postmortem decay. 


No precise estimate of the age of a bruise is 
practical. The color changes that occur as 
bruises age vary with the depth and size of 
the bruise. In general, a surface bruise is red- 
blue when recent. Within a week or two it 
looks greenish, Later it turns yellow. By the 
end of a month it has vanished, 


The size of a bruise may indicate the 
degree of violence causing it. But not 
always. Females tend to bruise more readily 
than males. Bruises occur more easily on 
the very young, old, fat, soft-skinned, 
poorly-conditioned, and sick. And a light 
blow to soft tissues like the eyelid or genitalia 
may cause gross bruising, while a heavy 
blow to dense, fixed tissue like the scalp may 
cause only mild bruising. 


BLUNT FORCE INJURIES TO THE SKIN AND TISSUES 


Alwasions are surface injuries tothe 
outer tayer of skin, grazing linear 
scratches in the direction of the 
foree pomt of impact 
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Lacerstion& are togged-edged 
depressions in the skin from tearing 
of splitting of tissue in the dwection 
of the blunt force 


FM 19-20 


THE POOR MAN'S JAMES BOND Vol. 5 


Lacerations are caused by a shearing force 
or violent depression to the skin, which tears 
or splits tissues. Lacerations may be caused 
by blows from fists, sticks, or hammers. They 
also may occur from the impact of a motor 
vehicle or as a result of a fall. Lacerations, 
characteristically, are bruised and rayged- 
edged, The tissues are unevenly divided and 
the blood vessels and nerves are crushed and 
torn. The crushed ends of vessels may show 
only slight bleeding. Lacerations may 
contain foreign material like soil or glass 
from the impacting object. Lacerations of the 
scalp, face, eyebrow, or skin near bone havea 
linear splitting effect. These may be hard to 
tell from cuts. 


Normally it is not possible to tell 
lacerations made at the time of death from 
those made shortly after death. The 
distinction depends on the presence or 
absence of vital reactions like bleeding and 
bruising in the wound. Lacerations made 
during life tend to gape. But lacerations in 
heavy muscles like the thigh, especially those 
that cross the grain of the elastic tissue 
fibers, tend to gape at any time. 


Homicidal deaths may occur from either 
generalized or localized tant force. Victims 
may be struck with fists or blunt objects. Or 
they may be thrown from heights, pushed in 
front of moving vehicles, or crushed with 
heavy objects. Sometimes homicidal blunt 
force deaths invoive fatal injuries from 
negligence. This may occur in highway 
necidents. 


Suicidal deaths from blunt force usually 
involve generalized blunt force. The victim 
jumps from a high place or in front of a 
moving vehicle. But sometimes a suicide may 
ram his head into a wall orin some other way 
create enough impact or crushing force to 
cause fatal injuries, Accidental deaths from 
blunt force are usually falls, 


Often your investigations of death 
involving generalized blunt force will show 
that the injuries have resulted from impact 
with a vehicle. And you must be able to link 
the vehicle to the victim by trace evidence left 
at the scene or found on the persons or 
vehicles involved. 


If circumstances suggest a hit-and-run 
accident or a vehicular homicide you must 
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initiate an immediate search and 
apprehension plan. Such a plan may include 
selting up coordinated MP patrol activities 
and roadblocks, It may include searching 
and patrolling parking lots, service stations, 
residential parking areas, motels, taverns, 
bar rooms, garages, and bady repair shops. If 
a military vehicle could be involved, it must 
include alerting and checking motor pools. 
And it includes checking known license and 
registration data at once. 


At the scene, look for evidence supporting 
the crime and linking the vehicle and victim. 
Cheek skid marks to learn about the vehicle's 
speed, the alertness of the driver, and to 
check the accuracy of the driver's and 
witnesses’ statements. ‘Take samples of dirt 
from under the vehicle to link it to the point of 
impact and to use for future comparison. 
Photograph and cast. tire tracks before they 
are disturbed. Take the bumper height 
measurements to match them to the victim's 
injuries, This may help you learn if the 
vehicle al the time of impact was braking, 
maintaining, or increasing its speed. 


Collect material from the scene and from 
the victim or the victim's vehicle that may 
have come from the offender’s vehicle. 
Broken glass, vehicle trimmings, paint chips, 
and liquids may identify vehicle-type and 
may be compared with a suspect's vehicle. 
Pieces of glass and paint too small for 
matching fractured surfaces can undergo 
spectrographic tests and other lab tests to 
learn specific gravity, refractive index, 
optical dispersion, and other physical 
properties Lo match it to the vehicles involved 
and to the manufacturer, 


Ke sure trace evidence from the victim like 
hlood, body tissue, hairs, and textile 
fragments are also seized. And vehicles 
suspected of having been involved must be 
checked for signs of impact and traces of the 
victim or victim's clothing. Often, in hit-and- 
run accidents, the vietim’s clothing leaves 
patterned rub marks. The patlern may show 
in the chassis paint. It may also show on 
grease and mud on the undercarriage. 
Likewise, hand, finger, and even lip prints of 
the vielim may be left on the vehicle. And 
hair, tissue, and bone fragments as well as 
fabric, fibers, and other trace evidence of the 
victim may be stuck to the suspect vehicle. 
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Blood of the victim, often found on the 
underearriage, must be typed with a sample 
from the victim. And the sobriety of the 
victim al the time of death always must be 
learned. 


Follow-up investigation may include 
checking on persons with a history of 
speeding and reckless or drunken driving. 
Check with insurance agents, on vehicle 
sales and on transfers of registration. 
Consider press, radio, and TV coverage. And 
eheck tradesmen, deliverymen, parbaze 
collectors, and the like, Their schedules may 
place them on (he seene at the time or day of 
the accident. 


Contact medical facilities Lo see if anyone 
has sought medical attention after an 
necident, Check stolen vehicle reports. A 
driver of a hit-and-run vehicle may report 
that the vehicle was stolen, Likewise, a hit- 
and-run driver may file a false accident 
report to cover a real accident, 


BEATINGS 


Beatings involve localized blunt force, 
Death from a beating is usually not planned, 
Beatings leave extensive bruises on a body, 
Autopsies often show ruptured vital organs 
and brain hemorrhaging. When a weapon is 
used in a beating, it often leaves distinct 
pattern injuries. They may help you learn the 
Lype of wenpon used. When a person is kicked 
or stomped, the shoe often leaves impressions 
und clear cul marks on the clothing or body, 


Sometimes, in a beating death, the body is 
moved and a simulated vehicle accident is 
staged. Or a vehicle is driven over the body to 
stage a hit-and-run accident. An autopsy 
may show that the injuries are not like motor 
vehicle injuries. Search the area, There may 
not be a point of impact. And a thorough 
search of the area may show evidence 
inconsistent with an accident, 
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EXPLOSIONS 


Most deaths from explosives are accidents 
resulting from blasts during training, 
construction, or military maneuvers. 
Homicides oceur in which a deliberate blast 
is the cause of death. But more usually, 
explosions are used to hide a victim's identity 
or the real cause of death. 


In an explosion a body may be shattered or 
hurled against a hard surface, causing blunt 
force injuries. It may receive many 
lacerations and punctures from pieces of the 
explosive device and nearby objects, lt may 
be burned by thermal blast, flame, and 
steam. Compression injuries may occur in 
the lungs and elsewhere from swelling gases. 
Foreign material in the body must be 
examined al the autopsy to help learn the 
ii of the explosion and explosive device 
used, 


FALLS 


Deaths from falls are usually accidental. A 
person may be pushed or thrown from a 
height, but cadh events are rare. It is 
sometimes helpful to consider the blood 
aleohol content of the victim. And you must 
consider the height from which the victim fell 
and the distance from the base of the object to 
the point of impact. Do not overlook the fact 
that a victim found at the very base of an 
object may have been knocked out and rolled 
over the edge. An inspection of the point of 
departure of the body must get ample 
attention. 


CRUSHINGS 


Crushing deaths may occur in vehicle and 
industrial/construction accidents. ‘These 
deaths may alsy occur from crowds in panic 
situations like fire in restaurants or theaters. 
The vietims are usually the weak, the old, or 
the small. 


DEATHS INVOLVING FIRE 


Most deaths by fire are accidental. But 
connecting the death and the cause of the fire 
may show that homicide is involved. The fire 
may have been the cause of death or it may 
have been used to try to cover up the crime. If 
homicide is suspected or, in fact, the case, you 
must take steps to investigate for arson. 
Sometimes a person who commits a homicide 
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with a firearm will try to hide the crime by 
setting: fire to the scene. In cases of death by 
burning you should request that the remains 
be x-rayed. This may show the presence of a 
bullet in the body. 


The two toughest facts to establish in a 
death by fire are the victim’s identity and a 
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connection between the death and the cause 
of the fire. Investigating a death by fire is 
difficult. The victim may be mutilated by the 
fire, and the scene of the fire is often 
unavoidably disturbed by fire-fighting 
activities. Identifying unknown victims 
requires the help of pathologists, They can 
check skeletal remains for size, race, and sex 
distinctions. And they can compare the 
remains to dental records and X-rays. 


Your investigation of a death from fire 
depends greatly on the pathologist's report of 
the cause of death. Lf the victim was alive at 
the time of burning, the autopsy will show 
inhaled smoke particles or carbon monoxide 
in the blood. The presence of these suggests 
life at the time the fire started, butits absence 
does not support death prior to the fire. A 
body is rarely burned to the point that a 
meaningful autopsy is not possible, Even if 
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death occurs quite some lime before the fire is 
brought under control, and the body is badly 
charred, the inner organs are usually well- 
enough preserved. The cremation of a body 
takes one and one-half hours at 1600° to 
1800° Fahrenheit. Even then bone fragments 
ure seen, The ordinary housefire rarely 
exceeds 1200° Fahrenheit, 


You must rely on the pathologist to identify 
wounds on a burn victim. There are many 
types of burn injuries that are misleading at 
first glanee. The body may havea “pugilistic 
attitude.” Its fists and arms may bedrawn up 
like a boxer'’s stance from contracting 
muscles and skin, Bones fracture in an odd, 
curved way when cooling begins, Skull 
fractures may be present. But the cracks, 
radiating from acommon center, are made by 
the release of steam pressure rather than 
blunt force. 


DEATHS INVOLVING SEXUAL ASSAULT 


Deaths may come from sexual assault, 
either directly or indirectly. The actual way 
the victim is killed may or may not clearly 
show a sexual reason. The most common 
means are strangulation and stabbing. 


Anytime a violent death involves a woman 
or a child of either sex, sexual assault or 
abuse may be involved. Here, medical and 
psychiatric opinions must be requested. 
Bruising of the arms, inner thighs, andofthe 
genitalia is commonly sustained by vietims 


of rape. Do not be misled by the fact evidence 
of normal sexual intercourse is not present. 
Anal and oral openings must be checked. 


You must be alert for signs in the crime 
scene or on the body that might show sexual 
assault. These signs may differ broadly, from 
strange maiming of sex organs to merely an 
odd arrangement of clothing. Use sexual 
assault investigation methods, and closely 
inspect the crime scene and trace evidence to 
help track the criminal. 


DEATHS INVOLVING TOXIC SUBSTANCES 


Death from toxic substances may occur if 
substances safe only for external use are 
taken internally. And death from toxic levels 
of substances safe for internal use may occur 
if the substances are taken in amounts 
greater than the body can support, In either 
case, the death may be an accident, a suicide, 
or a homicide. 

POISONINGS 

The term poison is relative when 
describing a substance. A poison is any 
agent, that, when introduced into a living 
organism, causes a detrimental or 
destructive effect. 

Accidental death may result from 
industrial, home, or food poisoning. 
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Sometimes poisonings result from gross 
negligence like that occurring in bad liquor or 
criminal abortion cases, Poisoning as the 
result of bad liquor is a broader, more 
organized manifestation of crime than an 
individual homicide. Solving these cases 
usually requires help from civilian 
authorities. These cases are not common to 
CONUS installations. But they have 
occurred in oversea areas where acceptable 
liquor is not available in quantity, and where 
there are black-market transactions in 
liquor. They also have occurred where 
insurgent forces have used poisoned liquor as 
a method of offensive operations against US 
military personnel, 
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Although homicide by poisoning is fairly 
rare, it must not be ruled out without a 
thorough investigation. Murder by poison 
can often be made to look like suicide, For 
example, the scene of a murder by poisonous 
was may be fixed to look like that of a suicide 
or an accident. 


Investigation of the crime scene is of 
special importance in the case of poisoning, 
because postmortem detection of poison may 
be difficult if its presence is not suspected, 
The presence of any one poison may be so 
hard to find that it may not be identified 
unless medical personnel have some idea of 
the type of poison they are looking for, The 
crime scene search for such poisons is most 
important. 


When death is suspected to be the result of 
poison, it is important for you to give the 
pathologist performing the autopsy as much 
information as you can about the 
circumstances of death, the on-the-scene 
investigation, and the type of puison 
suspected. If you provide this information 
before the postmortem examination it allows 
the pathologist to use the right autopsy 
methods and to keep good specimens for 
toxicological tests. 


GROUPINGS OF COMMON POISONS 
ORGANIC POISONS 
Volatile Nonvolatile 


Ethyl alcohol 
Aniline 
Phenol 
Gasoline 
Benezene 
Chioral 


Alkaloids {heroin, 
cocaine) 


Barbiturates 
Glycosides (digitalis) 
Synthetic drugs 


Miscellaneous 
{botulinus toxin, 
snake venom) 


INORGANIC POISONS 
Matallic 


hydrate 


Nonmetallic 


Cyanides 
Flouride 

lodine 

Strong acids 
Strong oxidants 
Gases 


Arsenic 
Mercury 
Lead 

Other metals 
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The Army Medical Department must 
conduct a medical inquiry to learn the 
immediate cause of a death by suspected 
poisoning. Results of the inquiry are recorded 
in the postmortem report. The report is a full 
record of all that medical authorities know 
about the person who has died. It includes a 
record of— 


* Clinical treatment given victim, 


* Ultterances, statements or accusations made 


by victim before death. 

Known facts pertaining to death. 
Immediate cause of death. 

Autopsy. 

Pathological and toxicological examination 
conducted to support the autopsy. 


Medical examinations of items of physical 
evidence. 


The autopsy may tell the specific 
poison that caused the death, its 
concentration in the body, and the period of 
time the poison was in contact with the soft 
tissue before and after death. In some cases 
the specific poison may be unidentifiable 
because the dose was too small to detect or the 
materials in the compound were the same as 
natural body products. 


Ask the pathologist to obtain specimens of 
the victim’s blood, bile, gastric contents, and 
urine. These samples can be sent to the 
USACIL, if they are not needed by medical 
personnel for diagnostic and autopsy 
purposes, The laboratory will try to learn if 
poison is present. Remember that body fluids 
found on a floor are likely to be 
contaminated. They are little use in 
toxicological tests for poisons. Nor is fecal 
matter a good source of specimen for poisons, 


Take samples of food, medicines, 
beverages, narcotics, fuels, and chemicals 
that the victim may have consumed. Sinks, 
pipes, drain traps, garbage cans, cupboards 
and refrigerators may contain evidence of 
the poison, Poison also can be easily hidden 
in spices, sugar, flour, baking soda and the 
like. Soiled linen or clothing may contain 
traces of poison in stains from food, liquid, 
yomit, urine, or other matter. Collect spilled 
liquid in a filter paper and put it in a clean 
glass jar and seal it tightly. These samples 
must be submitted, despite an admission or 
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confession, in any case that may involve 
criminal charges. 


Collect containers that could have held a 
substance consumed by the victim. Include 
cups, glasses, and utensils that may have 
been used to prepare or serve food or drink. 
Check medicine containers for prescription 
numbers and the name of the dispensing 
pharmacy. In difficult cases you may want to 
take the contents of the medicine chest to 
search for materials that might have been 
taken in amounts large enough to cause toxic 
effects. Be sure to seize any items like 
hypodermic needles and syringes that could 
introduce a poison into a victim's body. 


Identification and analysis of the poison 
may help locate its source. Few laymen know 
enough about poison in pure form to 
purchase or obtain any but the most well- 
known types. But many common retail 
products, not often thought of as poison, are 
toxic under some conditions. It is these 
materials that will be easily accessible to the 
poisoner, And their very availability may 
cause you to overlook them. Household 
sprays, paint and paint solvents, pesticides, 
liquid fuels, patent medicines, many 
antiseptics, and some cosmetics contain 
poison, 


To learn the source of a poison, consider its 
availability and who would have easiest 
access to it. A poisoner usually uses a poison 
he knows. His familiarity with a substance 
ean come from his occupation, hobbies, or 
past experience. Hospitals, dispensaries, 
laboratories, pharmacies, and illicit 
narecolics channels can be sources of 
medicines and drugs to be used as poisons. 
Offices, homes, and grocery stores contain 
cleaning substances, rodent and insect 
poisons, and medicines that may be toxic. 
Depots, warehouses, storage areas, farms, 
and similar places may be sources of rodent 
and inseet poisons, Motor pools, fuel depots, 
and other places containing fuels with 
alcoholic bases and cleaning and solvent 
compounds may also be sources. 


Locating a poisan’s souree and 
determining its availability may suggest the 
mode of poisoning. Knowing a poison was 
contained in a food or beverage may help you 
ascertain where the victim ate the food or 
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drank the beverage. The place where a poison 
takes effect is not always the place where the 
viclim consumes the poison. 


There are rarely, if ever, witnesses toan act 
of poisoning. Consequently, you must gather 
as much concrete evidence as possible to find 
out if a crime was, in fact, committed, and if 
so, who committed it. Such evidence is not 
limited to the poisonous substance. 


To learn key information about the 
poisoning you must run a background check 
on the victim and his activities. Be sure to 
interview persons who may— 


* Have witnessed the act of poisoning. 


* Know of a suspect's utlerances or actions 
that could establish a motive for the crime. 
Know what the victim ate or drank within 
the time he probably received the poison. 
Have sold drugs or medicines to the victim or 
suspects. 

Know of the victim’s movements before he 
was stricken, 

Ie familiar with the victim’s eating and 
drinking habits, use of drugs or medicines, 
and attempts al eelfmedication or treatment 
from sources outside military medival 
channels 

Be familiar with the victim's eating and 
drinking habits, use of drugs or medicines, 
and attempts at self-medication or treatment 
from sources outside military medical 
channels. 

Re familiar with the victim's financial 
status, family background, social life, or 
business associates. 


OVERDOSINGS 


Preliminary inquiry into a death may 
suggest that a victim died from an overdose 
of drugs. General observations of the crime 
scene, the victim, the victim's clothing, or 
conclusions about the victim's life-style may 
suggest this. Note the quality and quantity of 
food and liquor supplies, the contents of a 
library, the style and condition of the 
furniture and decor. An astute evaluation of 
these ilems can give significant and reliable 
clues to the life-style of the drug victim. These 
clues may clarify the circumstances of the 
death or at least give explicit information 
concerning the resident and the life-style he 
or she may have led, 
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A frequent finding in suicide by drugs, 
regardless of whether or not the victim was a 
drug abuser, is the presence of a single 
capsule or tablet near the body. The single 
dose, commonly called the “tell-tale” tablet is 
usually a sample of the medication which is 
used to produce the fatal result. The tell-tale 
is usually lying free, but it may be in the 
medicine vial or ampule on the night table, 
bedding, or floor. There is often no 

wtisfactory explanation of why a person 
planning suicide leaves this type of clue. The 
presence of a tell-tale is not generally public 
information, so the suicide is not really 
copying the style of other suicides. 


Anyone who has experience in death 
investigations will confirm the premise that 
drug abusers seem to have significuntly 
higher suicide rates than nonabusers. 
Suicides among drug abusers may be 
precipitated by the ouset of various legal 
processes and the fear of confinement. Thus, 
a legal paper compelling an appearance in 
court found near a body can be considered the 
equivalent of a suicide note. It may even be 
true that abusive use of drugs, especially 
those recognized as dangerous, may be a 
symptom of a number of psychiatric 


conditions known to have a high incidence of 


suivide, This is especially important to bear 
in mind as you attempt to classify the 
manner of death when the cause of the death 
is reluted to the acute effects of an 
intravenous injection. 


Suspicion of intravenous drug abuse 
should be aroused when long-sleeved 
garments are worn when the weather does 
not justify it. A sleeve that is severely 
wrinkled in contrast to the other shirt sleeve 
may have been used as a makeshift 
tourniquet. In cases where drug death is 
acute and related to intravenous drug abuse, 
frequently the abuser will not have had time 
to conceal his drug cache or paraphernalia 
prior to his or her collapse. Thus, cellophane 
envelopes, balloons or paper packets, 
syringes, needles, bottle caps ar other devices 
used as covkers, cotton balls, matches, and 
cigarette lighters may be seen. Sometimes a 
tourniquet or other constrictive device may 
be dropped after a victim collapses. And 
syringes are commonly still at the injection 
site or grasped in the hand, 
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Check the body for needle marks and scars. 
Most intravenous drug injections are made 
with very small (26-gage) needles, which are 
designed for intradermal injection, If there 
have been only a few relatively recent 
injections not associated with puncture 
hemorrhage, you may need to use a 
mayrnifying: glass lo detect the punctures, In 
most chronic addicts, of course, there is no 
dilfieulty in detecting the tracks. In addition 
to the linear scars of intravenous drug use, 
flat ovaid or circular scars from lesions 
enused by unsterile injections given 
immediately under the skin sometimes may 
le seen. Chronic addicts may conceal 
punctures by injecting at unusual anatomic 
sites, They often inject in and around the 
genitalia, the nipples, the tongue, the mouth 
in general, and the scalp. Some addicts, who 
apparently do not care whether or not 
puncture sites are seen, may use the jugular 
vein in the neck to inject. Check the body for 
signs of nervous tension like the short, 
irregular edges of fingernails characteristic 
of nail biting or the yellow staining of the 
fingers characteristic of excessive smoking. 
Make detailed notations of pupillary 
diameter, even though this is not a reliable 
postmortem sign of drug abuse. 


‘Toxicologic analyses do not always specify 
the exact doses of a drug. Thus, it can never 
be determined with any degree of specificity 
whether or not an abuser died accidentally 
from taking an overdose or decided to commit 
suicide by taking several doses at once. This 
is further confused by the fact that it is not 
really known how death is produced in a so- 
valled “overdose,” because it is rarely 
possible to show a large excess of drug 
material.” 


If the cause of death appears to be 
accidental and there are no signs of criminal 
acts or negligence, record any evidence 
supporting your judgment. Sometimes 
accidental death from drugs does not lend 
itself to early, clear resolution. You must rule 
out all aspects of other than natural cause. 
Make sure no motive for murder was found 
and no threats could be learned. See that 
persons who may have hada chance tocause 
ingestion of the lethal dose, either by force or 
trick, have been searched for leads and that 
there is no credible sign that the death was 
other than accidental. 
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DEATHS INVOLVING INFANTS AND CHILDREN 


Investigations of deaths of infants and 
children are particularly complex. You must 
proceed with greal caution. You must fully 
coordinate your investigation with medical 
personnel, social welfare agencies, and SJA. 


Suspicious deaths that involve infants and 
children can be grouped into three types - 
sudden infant death syndrome, infanticide, 
and battered child syndrome, Sudden infant 
death syndrome is believed to be the largest 
killer of children between one week and one 
year of age, The syndrome is also known as 
crib death, because this is where the death 
often occurs. In the past it was thought that 
these deaths were probably caused by the 
child smothering on bed clothes. Present 
medieal research is investigating several 
theories, but none are yet proven. These 
deaths are generally held to be medically, 
rather than criminally, caused, 


Infanticide is the criminal death of an 
infant by neglect or deliberation. Sometimes 
newborns are left to die of neglect in garbage 
cans, furnaces, restrooms, secluded places, 
and public dumps. Sometimes they are 
simply allowed to die at home or in a ear in 
the expectation that they will be disposed of 
later. The cause of death in cases like these is 
usually a combination of acute congestion of 
the respiratory system, dehydration, and 
lack of basic life-sustaining care. Sometimes 
parents actively kill their infants. They may 
choke the baby with the umbilical cord, eupa 
hand over its mouth and nose, drown it in a 
hathtub, or drop it into a river or sewer. 
Sometimes, however, infants are stillborn or 
die soon after unattended births. Here, the 
criminal intent may only be to avoid 
reporting the birth and to illegally dispose of 
the body. 


The battered child syndrome occurs in 
cases of child abuse. It accounts for a number 
of deaths of young children under violent 
conditions. Assigning criminal liability for 
deaths due to child abuse is often difficult. 
The victims are most often small children 
under three years old. If they are still alive 
when you first see them, they are usually 
unable or unwilling to describe what 
happened. 
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When investigating the death of a child, 
your first step is to get a brief background 
from the person finding the child. Where and 
in what position was the child found? When 
was the child last fed? Find out if the child 
had been ill or irritable the day or two before 
its death. Medical background, if known, can 
be of great benefit. If you arcinvestigating an 
infant's death, try to learn of any problems 
during pregnancy and the infant's birth 
weight. Learn about routine visits to the 
doctor or well-baby clinics, Ask about the 
child's history of shots, illnesses, and 
hospital admissions. Learn the parents’ 
ages, the number of children in the family, 
and if there is illness among family members. 


Then check the body. Is its size consistent 
with its age? Consider the child’s state of 
nutrition, sickness, dehydration, and 
cleanliness, Look for old scars and new orold 
bruises, lacerations, and abrasions, Examine 
the child’s body, bed, and anything else 
relevant to the child. Include reports and 
interviews from neighbors, babysitters, and 
other children in the family. 


You must find out how the child was eared 
for and who was responsible for the care. In 
most cases, there is one main person 
responsible for the care of the child, Get 
information about the family structure and 
number of relatives or persons frequenting 
the household. If the child has injuries, one of 
these parties may be responsible for the 
injuries. Include information about anyone 
who may feel competitive towards the child, 
like a mother's boyfriend. Information may 
be available from the local welfare agency 
and hospital and doctor records. Question the 
child’s brothers, sisters, parents, neighbors, 
and babysitters. Many limes a babysitter 
becomes the confidant of abused children, 
but from fear or disbelief she may not report 
the abuse that the children have related, 


Cases of battered children often surface by 
conflicting statements of what the parents 
said happened and what the autopsy shows. 
You miust listen for any conflicting 
statements, no matter how small. And in 
many cases the parents of a dead child have 
rehearsed their alibis. 
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The pathologist must have as much 
haekpround about the child as possible 
before the aulopsy. Hf there is no traumatic 
injury, the cause of death may be ruled as 
natural disease or crib death. When trauma 
from mechanical force is present, the 
distinction must be made between accidental 
injury and homicide. Bone injury may be 
caused by grabbing, gripping, and shaking 
the child by one or more extremities, as well 
as by blows to the child. Blunt force injury is 
the major cause of death of a battered child. 


X-rays are crucial and vital, X-ray of new 
injuries will show the type and fracture, 
whether it be transversed or spiral from 
twisting forces, A radiologist can also find 
out the age of the injury. Some injuries to the 
head and stomach when used with X-ray 
evidence and autopsy findings of old injuries 
show repeated abuse and develop a pattern of 
injuries, Other injuries are of such a profound 
nature that accidental cause is hard to 
believe. 


INFANTICIDE 


Determining that a death is a ease of 
infanticide is often difficult. Most such 
deaths are due to asphyxia, which alsu can 
eccur from natural and accidental 
conditions. But when death occurs from 
strangulation or other forms of direct 
violence or when the circumstances show 
criminal abandonment or disposal with 
criminal intent, infanticide is strongly 
suguested. 


Three questions must be resolved in a 
suspected infanticide: Did the infant breathe 
after birth? Would the infant have lived if 
given proper care? And, what was the cause 
of death? 


At autopsy, the pathologist checks the 
infant’s lungs to learn if it breathed after 
birth. Usually the lungs of a stillborn anda 
live birth appear quite different. But 
sometimes the signs are not distinct. Then 
the pathologist must make vast microscopic 
and hydrostatic tests to find out if lung 
tissues have been aerated. Even then, thereis 
a chance that breathing may have occurred 
only inside the birth canal or the uterus and 
the infant later choked on the umbilical cord 
during birth or was suffocated by extruded 
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membranes, blood, or the mother's weight 
and position, Tries at artificial respiration 
also may account for air in a stillborn’s 
lungs. Even when signs.of asphyxia are 
present, the death may be wholly natural or 
accidental. 


The pathologist medically assesses the 
completeness of the infant's prenatal 
development. He also checks for certain vital 
changes which occur immediately after 
birth. He considers the apparent general 
health of the infant and evaluates any 
congenital defects and injuries received at 
birth, From his findings he decides whether 
or not the infant could have lived if given 
mininal care. 


Identifying the victim may be impossible 
without finding the mother, ‘The body of an 
abandoned infant usually has no identity of 
its own. And identifying the mother is not 
easy; she probably hid the pregnancy and 
birth, However, a suspect may be foundifshe 
secks medical attention after the birth. She 
can be medically identified as the mother of 
the victim, if her physical condition is 
compatible with the birth of the dead infant. 
And blood tests can show close blood 
grouping. At all autopsies of abandoned 
infants, blood samples are taken and 
analyzed for future comparisons, 


If a baby has died from injuries, you must 
check the child’s medical record to see if the 
injuries were treated or hidden, T'ry to learn if 
the mother showed signs of mental 
depression after the birth of the child, In such 
an case she would be capable of seriously or 
fatally injuring the child or even herself. You 
should also review the mental history of the 
father. Medical personnel, neighbors, and 
friends of the parents can give you 
information about the temperament of the 
family. And military or civil police will have 
records of any complaints or past 
investigations of the parents. 


BATTERED CHILD SYNDROME 


A major step in looking into the death of a 
battered child is to be able to spot signs of 
battering. 


The victim of abuse is commonly an infant, 
most often under 3 years of age, One child in 
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the family is usually the main target of 
abuse. This child may be the product of an 
unwanted pregnancy or a premarital 
pregnancy. Or the child may be unwanted for 
other reasons. The home may be basically 
clean and the remainder of the children in it 
well cared for, fed, and clothed. It should be 
noted that sometimes the family is 
financially set, well educated, and socially 
oriented, 


Many times battering parents were targets 
of abuse in their childhood, Astatement such 
as, “If you think he is mistreated, you should 
have seen the way my old man kicked me 
around,” shows a trend of child abuse from 
generation to generation, Parents raise their 
children the way their own parents raised 
them, because they know no other way. A 
battering parent often shows signs of 
emotional immaturity and mental and 
environmental stress. 


Another factor which you must recognize is 
the presence of an extreme sense of 
competition between the parents. This 
competition can cause resentment that is 
taken out on the child. In most abusive 
families there is a constant stress of one kind 
or another, 


Emotional outbursts from aggravation or 
frustration are responsible for many abusive 
deaths, Most parents feel some degree of guilt 
even though their children have been injured 
necidentally. They make statements like, “I 
shouldn’t have bought him such a big bike,” 
or “Why didn’t I watch him more closely,” or 
“Why did [ let his bath water run so hot." The 
battering parent, on the other hand, often 
shows anger and a hostile, argumentative 
outlook. They may cry harassment on the 
part of an investigator. 


You must assess the parents to try to detect 
undue frustration, belligerence, or 
nervousness when you suspect child abuse. 
But you must not overlook the chance that a 
child was beaten by a brother or sister. A 
small child, 18 months and older, may think 
and feel that its position in the family has 
been invaded by the arrival of a new baby. 
Parents may unthinkingly talk of the new 
baby in a way that the older child will resent, 
A child has many toys and objects at hand 
that can cause battering injuries. 
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The nonfatally battered child is hard to 
identify. This child may appear at medical 
facilities with extensive bruises, a broken 
arm, a cut lip, or a black eye. These injuries 
are easily explained by parents. A fall ora toy 
thrown by an older child are excuses often 
used by battering parents. Only repetitive 
injuries of this type can alert the doctor to a 
battered child, Often, to avoid discovery, the 
parent will take the child to a different doctor 
or hospital each time, 


Some battered children show no outer 
signs of injuries. Others show extensive 
injuries, There may be deep bruises of the 
face and arms. Deep lacerations are rare. 
They are probably only seen when a blunt 
object is used to strike a child on the head or 
face. Lacerations on the inside of the mouth 
are more common, caused by them biting 
themselves when hit. 


Almost all children have one or two scars 
from falls, but multiple sears on a small child 
shows a patlern leading you to conclude 
abuse. Small round burn scars may indicate 
cigarette or cigar burns, Burns on the 
buttocks may occur when ap angry parent 
places a child on a hot surface to dry his wet 
pants. Sometimes a parent bites the child. 
The bite often leaves a pattern of human 
teeth marks on the child, 


Your main tool is your eyesight. Look the 
child over, paying atlention to signs that the 
child was abused. Look at parts of the child's 
hody that are normally covered by clothing, 
like the arm pits and the inside of the upper 
thighs. Check the soles of the feet for burns. 
Look at the child’s nutritional state, as well 
as his general cleanliness to check the 
parents care of the child. 


Most of a battered child's internal injuries 
occur in the head or the stomach. The face 
and sealp may not show outer signs of abuse. 
But heavy hemorrhaging may be present 
under the skull. Subxlural hematomas, 
common among battered children, take 
maderate to severe force to make, They may 
occur from a child being dropped to the floor 
or beaten repeatedly on the head, Or they 
may occur from a child being held by the 
ankles and swung against a wall. Or they 
may occur from a child being dropped down a 
staircase. 
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Blunt force injury to the stomach often 
causes a lacerated, torn, or ruptured spleen 
spilling into the peritoneal cavity. The small 
and large bowels may be perforated, causing 
the feces to enter into the cavity. Pancreatic 
substances or bile may be sent tothestomach 
by injuries to the liver or pancreas. All of 
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these injuries will cause much pain, erying, 
listlessness, shock and finally a coma. And 
beeause the lining of the stomach is soft, 
these injuries may not be apparent. One clue 
to intra-abdominal injury in the absence of 
obvious skin injury is a swollen stomach. 
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CHAPTER 20 


Arson 


The willful burning of someone 
else’s property is arson. No crime is 
more dangerous to human life than 
arson, Statistically, a murderer is 
unlikely to kill again. An arsonist, 
though, is a creature of habit. He will 
continue to set fires until caught. And no 
crime has a greater potential for loss of 
government property. A $5,000 larceny is 
a big larceny, but a $5,000 fire is a small 
fire. Thus all suspicious fires must be 
investigated to determine if the crime of 
arson has been committed. 


Arson investigation is a_ highly 
complex process involving much vital 
work in a short period of time. Valuable 
and perishable evidence may be lost 
forever if it is not recognized and 
preserved immediately. Thus, an 
immediate response to fires and a close 
liaison with the fire department are 
essential elements of an arson 
investigation. Your close liaison with the 
local fire department can ensure you are 
notified immediately of any suspect or 
unusual fires in the area. 
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FIRE CHEMISTRY AND BEHAVIOR 


There are two kinds of fires: aceidental 
fires and incendiary or deliberately set fires, 
Most fires are accidental, To determine if a 
fire was accidental or incendiary, you must 
understand the basics of fire chemistry and 
behavior, 


CHEMISTRY 


Fire is a chemical reaction that takes place 
when fuel, heat, and oxygen combine in an 
uninhabited chain reaction, Fire can only 
exist when all four of these factors are 
present. Remove any one of the elements and 
the fire goes out because you have stopped the 
continuing chemical reaction. 


Because only gases burn, solid and liquid 
fuels must be heated until they become vapor 
(gas) before they can burn. Heat chemically 
decomposes a fuel into its gaseous elements. 
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This decomposition is known as pyrolysis. 
For example, when wood is heated, it 
pyrolyzes to form hydrogen, oxygen, ethane 
and methane gases, and methyl alcohol. It is 
these highly Nammable vapors which burn. 
Fuel in vapor form in its normal state, like 
natural gas, does not need to be pyrolyzed. 


Most fuels are compounds of carbon, 
hydrogen, and oxygen along with traces of 
mineral matter. When the fuels burn 
completely and freely in air, the carbon 
reacts with the oxygen, forming carbon 
dioxide, and the hydrogen combines with the 
oxygen, forming water vapor. The mineral 
matter remains behind as ash, As the oxygen 
in the fuel is used up, oxygen is drawn from 
the air to continue the reaction. That is why 
drafts and air supplies directly affect the 
behavior of a fire. A fire started in a 
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completely enclosed space soon dies. It uses 
up all of the available oxygen and generates 
noncombustible gases that smother it, On the 
other hand, the rate of burning is greatly 
increased if a chimney effect exists when the 
hot gases and flame contact combustible 
material. Disasterous fires result in large 
buildings where elevator shafts or stairways 
served as chinineys to direct the uproshing 
flames and gases. 


It takes heat to ignite the fuel and start the 
chemical reaction, Once ignition has taken 
place, however, the reaction (fire) produces 
its own heat and becomes self-generating as 
long as fuel and oxygen remain present, 


The lowest temperature at which a fuel’s 
vapor will ignite is that fuel’s ignition point. 
Every substance has an ignition point. When 
vapor is heated above its ignition point in air, 
it will burst into flame without direct contact 
with a heat source. The degree of heal needed 
toreach ignition point is constant for a given 
substance. The amount of heat required for 
ignition depends on the size, temperature, 
and dryness of the substance. For example, a 
pine match stick and a pine 2x 4 beard both 
ignile at 502° Fahrenheit, But it takes a lot 
more heat to raise the beard to 502° 
Fahrenheit. And it takes more heat to raise a 
wet 2 x 4 to 502° Fahrenheit than it does to 
raise a dry one. 


In addition to having an ignition point, 
liquid fuels have known temperatures at 
which they form vapors, called flash points. 
A liquid fuel’s flash point is net the same as 
ils ignition point. The flash point is the 
lowest temperature at which the liquid 
begins evaporating. The ignition puint is the 
temperature at which the resulting vapor 
ignites. For example, the flash pvint of 
gasoline is -45° Fahrenheit. Its ignition 
point, depending on the blend, is between 
§36° and 853° Fahrenheit. Kerosene has a 
flash point of 100° Fahrenheit and an 
ignition point of 410° Fahrenheit. Local fire 
departments have tables which show 
ignition points and flash points of niost 
substances. 


lt is understandable then, that fuels do not 
need to be touched by fame to begin burning. 
They simply need to be heated above their 
ignition points, It is for this reason that heat, 
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not flame, is the greatest cause of fire spread. 
Heat can be transferred from one place to 
another by convection, conduction, or 
radiation. 


Convection oceurs when heat is 
transferred by a circulating medium like air 
or water, Heat convected by circulating air is 
the most common method of fire spread. 


Conduction transfers heat by contact, 
Often, heat from a fire in one room is 
conducted throughout the structure by pipes 
or electrical conduit, If combustible material 
in another room is in contact with the pipe, it 
can become heated above its ignition point 
and start a second fire. Metallic objects are 
the most frequent conductors of heat. 
Sometimes, though, even brick walls can 
conduct enough heat to cause a second fire, 


Radiation transfers heat in the form of 
energy waves through space. Heat radiates 
through any transparent medium like air, 
glass, or even water. No physical contact is 
needed. ‘This is how the sun’s heat is 
transferred through the vacuum of space to 
the earth. Often, a fire in one building 
radiates enough heat lostarta firein another 
building, even through a curtain of water 
sprayed between the buildings by the fire 
department. 


BETLAVIOR 


Fires behave according to well-defined 
principles of burning. Fires produce heat, 
flame, smoke, and gases, These combustion 
by-products may or nay not be readily seen, 
Flame includes both open flame and 
smoldering glow. Smoke is composed of very 
fine solid particles and condensed vapors. 
‘The composition of fire gases emitted by the 
burning materials depends on the chemical 
makeup of the burning material, the amount 
of oxygen available during burning, and the 
temperature of the fire. Most fire gases are 
highly toxie. They are the biggest cause of 
fire deaths. The biggest single killer is carbon 
monoxide—not because it is the most toxic, 
but because it is the most abundant, When 
breathed in) quantity, carbon monoxide 
cuuses unconsciousness and, eventually, 
death, At less than lethal concentrations, it 
causes disorientation and confusion, 
subjecting victims to other hazards present 
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in the fire. The second most dangerous gas 
produced by a fire is carbon dioxide. While 
not toxic in itself, a 2 percent increase in 
carbon dioxide in the air causes a 100 percent 
increase in a human’s breathing rate. ‘This 
doubles a victim's intake of other toxic gases, 


Fire burns up and out, It leaves a V-shaped 
char pattern on walls and vertical structures. 
A fire which is hot and fast at the point of 
origin wil] leave a sharp V pattern. A slow 
fire will produce a shallow V. If fire meets an 
obstruction, such as a ceiling, it will burn 
across the obstruction looking for a place to 
#0 up, 


Fire travels with air currents. It never 
travels into the wind unless the entire fire 
load—the combustible material or fuel in an 
area—is on the windward side of the fire. If 
this happens, the fire slowly eats into the fire 
load as its tendency to follow the wind is 
overcome by its attraction for fuel. 


Fire seeks oxygen. Because fire consumes 
great amounts of oxygen, it is always drawn 
toward new sources of oxygen when burning 
occurs indoors, Itis not unusual to see a char 
pattern going up a wall to the ceiling and 
across the ceiling toward an open window, It 
is also common to find deeper charring and 
evidence of higher heat on window frames 
and doorways. 


These principles of burning account for 
most of the fire and char patterns you see 
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during and after a fire, But sometimes there 
are unusual patterns that are the result of 
flashover or backdraft, natural conditions 
which only occur during fires when 
conditions are right. 

Flashover occurs as heat from a fire in one 
room causes objects in another room to heat 
rather uniformly. As the air becomes hotter 
and hotter, so do all of the objects. Because all 
of the objects are heated to about the same 
degree, they are all close to their ignition 
point. As the first object to reach ignition 
point bursts into flames, the Names “flash 
over” the entire room. In an instant every 
object in the room is burning. The big tipoff to 
a flashover fire is that burning is only on the 
top surface of items in the room. 


Backdrafts occur when a building burns 
with all doors and windows closed and the 
fire uses up all of the available oxygen, It 
then turns into a slow smoldering fire, 
generating huge amounts of superheated 
carbon monoxide gas. The hot gases rise to 
the top of the room and stay there. Because 
the carbon monoxide is a flammable gas and 
it is heated above its ignition point, it only 
needs more oxygen to burst into flames. 
Oxygen entering around cracks in doors and 
windows keeps the fire smoldering. This 
produces more and more super-heated carbon 
monoxide, Then, when a door is opened or a 
window melts out, the inrushing oxygen 
combines with the super-heated carbon 
monoxide, causing an explosive fire. 


FIRE BEHAVIOR 


Indoors of outdoors, fire burns upward and outward, Iraveling with air currents and seeking tuel and oxygen. 
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Windows will blow out, and the explosion 
may be strong enough to damage the 
structure of the building. Damage caused by 
a backdraft may look similar to that caused 
by a low explosive. But a backdraft produces 
an unusual char pattern. Most of the burn 
damage will be at the extreme top of the room, 
‘There will also be a rather sharp line of 
demarcation at the bottom of the char 
pattern on the wall, As with a flashover, no 
accelerant residue is present. 


When wood burns, it chars a pattern of 
cracks which looks like the scules on an 
alligator’s back. The scales will be the 
smallest and the cracks the deepest where the 
fire has been burning the longest or the 
hottest. Most wood in structures char at the 
rate of | inch in depth per 40 to 45 minutes of 
burning at 1400° to 1600° Fahrenheit — the 
temperature of most house fires. A room fire 
chars only the upper one-half to two-thirds of 
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the room, Ceiling damage in a normal 
structural fire is usually at least five times 
the Noor damage. Sometimes a char pattern 
hus a sharp line of demarcation on one side. 
‘This indicates that the fire quit spreading in 
that direction when a draft entered and blew 
it back. 

When glass is exposed to fire it begins to 
melt at about 1200° Fahrenheit, It becomes 
runny at about 1600° Fahrenheit. You can 
learn much about a fire from the glass at the 
scene, Remember, though, to examine all of 
the glass and not jump to conclusions from 
the appearance of just one piece. Asa general 
rule, glass that contains many cracks 
indicates a rapid heat buildup, Glass that is 
heavily stained indicates a slow, smoky fire. 


Bright metals, like the chromium on 
toasters, turn colors when heated. These 
colors may remain after the fire and indicate 
the temperature of the fire at that location. 


FIRE INVESTIGATION 


To investigate a fire you must find out five 
things: time, temperature, point of origin of 
the fire, fuel, and ignition source. You must 
learn how long the fire burned before it was 
brought under control and assess the amount 
of damage compared to the time involved. A 
great deal of damage in a relatively short 
time should tip you to the possibility of 
acecelerants, multiple fire sets, or a 
deliberately arranged draft, You must learn 
the degree of heat in various areas during the 
fire. The amount of heat given off by a fire is 
governed by the fire in that area. Indicators 
of extremely high heat in areas with little fire 
load may indicate that an accelerant was 
present. You need to discover the point where 
the fire started. It is here you will find the 
cause. If you cannot find out where the fire 
started, you will not find out why it started. 
You must learn what material first ignited. 
Would this material be found naturally at the 
point of origin? If not, why waa it there? And 
you must learn what caused the fuel toignite. 
Was the heat source natural to this aren? If 
not, why was it there? 


RESPONDING TO THE SCENE 


When you are notified of a fire, note the 
weather conditions. Pay special attention to 
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wind direction and speed, They may change 
rapidly. Note ifitis hot or cold. Note ifthe sun 
is shining or if it is cloudy or raining. 
Sunlight focused through ylass has been 
known to start fires. Arsonists may use 
ignition devices triggered by moisture to 
enable them to establish alibis for the time of 
the fire. 


When you arrive, de not attempt to enter 
the burning building. Fire department 
personnel are trained to fight fires and are 
properly equipped to doso. You are not. In the 
unlikely event you arrive at the scene before 
the fire department, enter the burning 
building only te save a human life. If you 
must enter, take several deep breaths before 
entering the fire area, While inside, hold your 
breath for as long as possible. But do not wait 
so long that you must take in a whole lung 
full of air at once. You might inhale 
dangerous fumes. Keep low, as the air will be 
better and cooler near the floor, Do not ever 
enter a closed, burning building if the smoke 
is “dirty” looking and the building creaks 
and groans. If you even open a door under 
these circumstances, you will cause a 
backdraft explosion. 


Note precisely the time you arrive at the 
scene. Then quickly note whether the fire is 
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burning slow or fast. If the fire is burning 
fast, is this consistent with the type of fire 
Joad present in the building? If not, suspect 
the use of an accelerant, Note the color of the 
smoke coming from the fire. This is very 
important at the beginning of a fire, as it can 
indicate what material burned first. [f you 
did not see the initial smoke yourself, try to 
find witnesses who did. 


Wood smoke is usually gray to brown, At 
times, though, black may show where the air 
supply is poor or the wood is green. It is 
highly unlikely that a dry wood fire will show 
much black smoke, White clouds appearing 
before fire fighting operations begin indicate 
moist substances are burning, Reddish 
brown or yellow smoke indicates burning of 
products having a nitrocellulose base. The 
presence of reddish brown or yellow smoke 
where materials of this type are not usually 
found may indicate such a substance was 
used as an accelerant. Grayish smoke is 
produced by loosely packed substances, such 
as straw and hay, that give off flying soot 
and ash. Oil, gasoline, creosote, tar, paint, 
and similar organic materials with a 
petroleum base usually burn with a black 
smoke, This is of particular importance in 
arson, because such materials are commonly 
used to start fires. Colors of flame and smoke 
for substances are contained in reference 
material available at your fire department. 


Note the location and the extent of 
burning, Is the fire only in one part of the 
structure, or is the whole building involved? 
Is there only one fire, or does there appear to 
be two or more separate fires? 


Note the condition of the exterior of the 
building. Especially note damage to doors 
and the positions of doors. Are they open? 
Closed? Locked? Note the condition of all 
windows. Are they opened? Closed? Broken? 
Melted? Clear? Smoke blackened? Note 
damage to the structure which might have 
been caused by an explosion. Note if and 
where the fire burned through the side or 
the roof. 


Note the color of the flames. If you can, take 
color photos to document flame color, size, 
and location. ‘Take plenty of photos 
throughout this phase of your investigation. 
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Different substances burn with different 
colored flames. The color of the flames you 
observe can later be compared with the fuel 
that should have been there. This will 
indicate if foreign material was present, Pay 
close atlention to the relative brightness or 
lightness of the flames, Generally, flames are 
the lightest where the fire is burning the 
hottest. The fire should be burning the 
hottest where the fire load is heaviest. A 
large, hot fire where there is little fire load 
may involve an accelerant, Also note the 
direction of flying sparks from the fire. 
Sometimes an arsonist sets another fire near 
a large, ongoing fire. He will then try lo claim 
his fire started from flying sparks. 


While the firemen are fighting the fire, 
cnrefully cheek the area outside the building. 
Look for footprints and tire tracks which may 
have been left by an arsonist. Ifyou find such 
evidence, preserve it by covering it with a 
garbage can lid, box, tarp, or similar object. If 
you do not, five fighters are likely to obliterate 
it while fighting the fire. And look for tools 
that could have been used to force entry into 
the building. 


examine the aren carefully for traces of 
fNammable accelerants. Especially note any 
such traces which appear to lead to the fire 
area. Look for gas cans or other containers 
that could transport liquid accelerants, Often 
arsonists abandon these items at the scene. 
Sometimes ignition devices like match books 
or cigarette lighters are dropped by arsonists 
in their haste. If you spot them, note their 
positions. Photograph them in place, if you 
can, before seizing them for evidence. 
Carefully preserve them for fingerprint 
comparisons, Place them in the trunk of your 
sar or wherever they will be accessible only 
lo you, 


Note odors at the fire scene. Odor is another 
way to identify burning substances. 
Ammonia is sometimes used to keep firemen 
away from the fire or to offset the smell of 
gasoline. Gunpowder, gasoline, rubber, 
alcohol, manufactured pas, linseed oil, 
turpentine, paint thinners, and lacquers 
have distinctive odors. Feathers, woud, and 
hair give off a sulfurous odor, Vegetable 
materials may produce acrid or aromatic 
odors. You may want to become familiar with 
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the odors of various flammable materials 
and chemicals so you can identify them when 
you need to do so. Be careful, however, not to 
inhale toxic fire gases or superheated air in 
your atlempt to detect odors. 


OBSERVING THE SPECTATORS 


Always have the military police identify 
everyone al a fire scene. This is vital. You 
may later have to interview all of these 
witnesses. Most of the time the arsonist is 
among the spectators at a structural arson 
fire. Jot down license plate numbers and 
descriptions of vehicles in the area. Uf you 
find vehicles that are not normally in the 
avea, check to learn why they were there. 
Photograph everyone in the crowd. You can 
use these photos later to tell whether or nota 
certain person was there. You can also use 
them toe compare faces with those seen at 
other suspect fires. Especially note anyone 
who is overly interested in the fire or who 
asks questions about the fire's cause, And 
look for people who seem out of place, like 
persons fully-dressed at a late night fire, 


Identify anyone attempting to leave the 
seene. If you see a juvenile leaving a fire 
scene, check him closely. Most juveniles with 
nothing to hide will stay to watch, Finally, 
look for anyone who seems to get personal 
satisfaction from the fire. Compulsive 
firesetters enjoy flames and excitement. 
They may give themselves away at the scene 
by their unusual behavior. 


Most fire departments are equipped with 
an instrument called a “sniffer,” It detects 
hydrocarbon vapors left by flammable 
aecelerants. Ask the fire marshal to go 
through the crowd with his “sniffer.” It will 
react lo anyone with hydrocarbon vapors on 
their persons. 


If the fire occurs in government quarters, 
listen to the conversation of bystanders, 
neighbors, and witnesses. Nspecially note 
statements like these: "People who live here 
were having a lot of trouble.” “This family 
has a child they're having trouble with.” 
“Their damn kid is always playing with 
matches.” “I heard the man say that he’s 
been having a lot of financial trouble.” “It 
wasn’t LO minutes ago that | saw them drive 
away in their ear.” 


222 


305 


THE POOR MAN'S JAMES BOND Voi. 5 


EXAMINING THE CRIME SCENE 


Examine the crime scene with the fire 
marshal. As always, you must see that the 
crime scene is protected, Bul because fire 
scenes are especially likely to be destroyed, 
you must make special efforts at a fire scene, 
Most of the evidence is fragile or perishable, 
‘The persons most destructive to your scene 
will be firemen. But once the fire is put out, 
their responsibility stops until the fire cause 
is found. The cleanup, known as the 
overhaul, need not be immediate. Try to 
arrange with the fire fighters that in cases 
where arson is suspected, overhaul will not 
start until you have finished your 
examination. 


Entry into even a fire-damaged building 
may involve Fourth Amendment 
considerations. The determination of the 
source and cause of a fire is normally the 
responsibility of the fire marshal. His entry 
during the firefighting operation, or 
immediately afler the fire is extinguished, to 
locate the source and determine the causeis a 
valid administrative entry. You may 
accompany him on such entries to examine 
and take steps to preserve evidence. But once 
evidence has been discovered which 
indicates the fire was arson, you must obtain 
asearch authorization before extending your 
investigation to other parts of the building. 
And if such information is obtained, either 
from fire fighters or from your investigation, 
before your entry into the building, then you 
must oblain a search authorization before 
your initial entry, 


ASSUMING RESPONSIBILITY 


Assume responsibility for the 
investigation when the fire marshal or fire 
chief tells you that arson is possible. 
Although much evidence may be destrayed, 
you can usually find some indication of its 
presence through scientific techniques. The 
general principles for examining debris from 
fire vary with the type of fire and the extentof 
damage. If all combustible material is 
destroyed, there may still be quite a bit of 
noncombustible evidence that remains. 
Metal tools or objects may have been used lo 
enter or lo construct an ignition device, The 
objects may have been brought in by the 
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arsonist moved or modified by him. 
Fortunately, fires in which all combustible 
material is destroyed are rare on military 
installations. Fires are most often 
extinguished in their carly state, If so, much 
of the combustible material will remain. In 
these cases, wood, building material, traces 
of flammable accelerants, and items left by 
the arsonist may be found. 


Sometimes an arson attempt is 
unsuccessful. An arsonist may arrange a 
device to ignite a building while he is away, 
so that he will have an alibi. If the device 
fails, or is discovered, the fire is prevented, 
Often the eluborateness of a fire setting 
device helps solve the crime. Tracing a burnt 
mateh is diffieult, but tracing a complex 
timing device can prove relatively easy, 


‘Take Preliminary Actions 


Find out from the fire marshal or fire chief 
the time and method of alarm and the time 
the engine companies arrived, Be tactful in 
your asking. Fire departments are sensitive 
to criticism about slow responses to fires, 
Make sure that the fire fighters understand 
that this is merely to help you investigate the 
cause of the fire, 


Ask what fire fighting techniques and 
chemicals were used. This is important. The 
chemists at the crime lab must know this to 
examine the evidence. 


Find out how fire fighters entered the 
building. What was the condition of the doors 
and windows. If foreed entry was made, who 
made it and how? Get a full statement later 
from that person. Ask fire fighters if the 
owners or occupants of the building were 
present when the engines arrived. If so, what 
were they doing? Ask fire fighters if they 
noted any unnatural fire spread or evidence 
of arson. Check the condition of fire hydrants 
in the area al the time of the fire. Arsonists 
like to sabotage fire hydrants to delay fire 
fighting. 


Search Fire Scene 


Search the fire scene from the area of least 
damage lo that of mostdamage. Thatis, your 
search of the fire scene should begin at the 
outside and move inward, The perimeter ofa 
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crime scene is always the hardest area to 
secure. Because it is the most fragile part of 
the scene in which to preserve evidence, it 
should be done first. And if the point of origin 
is not obvious, it can be found more easily 
this way. 


Sometimes a fire starts in a piece of 
furniture that is thrown out of the building 
during fire fighting. Examine items like 
these first. They may show remains of 
ignition devices or traces of accelerants that 
will be lost or destroyed if they ave not found 
immediately. 


Examine carefully any damage in a 
structural fire that cannot be explained by 
the principles of burning. Ifthe damage is not 
explainable as a backdraft or flashover, 
submit the material for laboratory analysis. 
Unusual conditions may cause unusual but 
perfectly natural char patterns, However, 
examine all such patterns for evidence of 
arson, 


Look at and note the condition of alarm 
devices, If they were workings and did not go 
off, why not? If they were not working, why 
weren't they? 


Inside the building watch for misarranged, 
scattered, piled up, or missing furniture and 
other contents. Note open doors on heaters 
Note empty rooms or empty closets, Look for 
pictures missing from the walls and missing 
appliances like stoves, refrigerators, or TVs. 
Notice peeled wallpaper and old, ragged 
furnishings that may be replacements. 


If a fire occurs in a supply room or 

rarchouse, pay particular attention to the 
debris left from the five. Was the kind and 
amount of debris that which would have been 
left if all the reported items were involved? 
Was an inventory due? Check the physical 
size of the reportedly destroyed items against 
the capacity of the facility. You may find the 
total cubie feet of the reported material is 
grenter than the capacity of the storage area, 


Find Point of Origin 


You must find the fire's point of origin. If 
evidence of arson exists, you will find it here. 
If the fire was accidental, you will prove it 
bere. Examine the char pattern. The cracks 
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in the alligator char are deepest and the 
scales are smallest al or near the point of 
origin. 


Examine beams on the ceiling. The corners 
will char and round off away from the point 
of origin and direction of fire travel. Examine 
the most heavily damaged ceiling area. The 
fire is usually hottest and climbs most 
rapidly at the point of origin, Any place 
where the ceiling has dropped out or has 
burned through is likely to be over a point of 
origin. 

Examine light bulbs and bettles found at 
the seene, If heated enough, glass objects 
melt. The side of an object closest to the point 
of origin gets hot faster than the other side, 
The object then tends to tilt and point 
towards the point of origin, Examine the 
window glass remaining in the area. ‘The 
glass showing the fastest heat buildup is 
likely to have been closest to the point of 
origin. 
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ELIMINATING NATURAL CAUSES 


Once you locate the point of origin, you find 
the cause of the fire. To do this, you must 
learn the source of the beat and the kind of 
fuel that fed the fire. Then attempt to 
reconstruct the event that combined them. 
The source of the heat may be chemical, 
electrical, or mechanical. Then consider if the 
event was accidental or incendiary, 


All fires are presumed accidental until 
proven otherwise. To determine a fire as the 
work of an arsonist, you must first eliminate 
natural causes. Electrical fires often are 
caused naturally. So are fires started by 
heating systems. Fires from cigarette 
sinoking, children playing with matches, 
and other possibilities must all be checked 
out before a fire can be declared to be 
incendiary. You must prove that a fire was 
incendiary before you can even begin 
thinking about a suspect. Indeed, even if you 
obtain a confession, the case may never fo to 


CLUES TO LOCATING A FIRE'S POINT OF ORIGIN 


IN RAPID HEAT BUILDUP. WINDOW 
PANES HAVE LARGE OVOID CRACKS"; 
AND SOOT WIPES OFF EASILY 


BURNED HOLE IN FLOOR 


———— 


POINT OF ORIGIN 
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73 IN SLOW HEAT BUILDUP, 

7 WINDOWPANES HAVE VERTICAL CRACKS 

THAT WIDEN AT THE TOP AND SOOT IS 
BAKED ON 


POINT OF ORIGIN 


BURNED HOLE IN FLOOR 
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court if you cannot present evidence to 
corroborate the details in the confession. 


ESTABLISHING PROOF OF 
INCENDIARY FIRE 


You should suspect a fire Lo be incendiary if 
you find circumstantial evidence of special 
preparation for the fire. If you can show that 
a fire started in two or more places and that 
the fires are totally unconnected, you can 
establish proof of an incendiary fire. You 
need not prove for sure what started the fire, 
You must prove, however, that one fire did 
not result from another fire, The burning 
material may have dropped or blown from 
another location. The heat could have been 
transferred from another fire. Or fire, 
shorling out electrical lines and creating 
overloads in other parts of the system, can 
cause fires elsewhere. 


Look for Ignition Devices, Accelerants, 
and Trailers 


Linking ignition devices, accelerants, and 
“trailers,” at the point of origin are 
considered proof that a fire was incendiary. 


The remains of ignition devices at (he point 
of origin are the most positive means of 
establishing arson. Make a careful search for 
suspicious articles and devices like fuses, 
clocks, cans, candles, bottles, wires, and dry 
cell batteries thal may have been used to 
ignite or accelerate the fire. 


If an explosion has occurred, recopnizing 
the nature of the explosive material can give 
you an indication of the types of igniting 
devices you should look for. If the explosive 
material is lighter than air, like natural gas, 
the walls will be blown or bowed outward 
near the ceiling. Explosions caused by lighter 
than air explosives and those caused by back- 
drafts are very much alike, But the explosion 
that ignites a fire does not leave a charred 
pattern on the upper part of the room like that 
caused by a back-draft, a result of an existing 
fire. If the explosive material is heavier than 
air, like liquid fuel, the walls will be blown out 
near the floor. [f the exploding material is a 
solid-like smokeless gunpowder, it produces a 
“pushing” effect but leaves gaps in its force 
path wherever it meets heavy, fixed objects 
like upright posts or beams, [f it is a solid 
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material like dynamite, it creates a localized 
shattering effect at the center of the blast. 


The most common igniter is a match. 
Sometimes a pan containing gasoline is left 
on a hot plate. Chemical ignition devices can 
he made from many combinations of 
household chemienls. One of the most 
common is a swimming pool chlorinating 
compound, The kinds of ignition devices are 
limited only by an arsonist’s imagination, 
Carefully examine anything unusual at the 
point of origin, Submit debris from the point 
of origin of all suspect fires to the erime lab 
for analysis. 


The presence of flammable accelerants 
where none are ordinarily kept can be 
considered proof of arson, Use a sniffer to 
detect hydrocarbon vapors after the fire is 
put out, 


Liquid accelerants leave evidence of low 
burn. That is, they show burning on the floor 
of the structure. A normal fire chars only the 
upper portion of a room, Floor damage in 
natural fires is usually limited to about 20 
percent of the ceiling damage, Low burn, 
shown by complete charring of large areas of 
the floor or the baseboards, is not natural. 


Nor is fire burning downward natural. Fire 
burning downward is a prime indicator of use 
of a flammable accelerant. Patterns burned 
in wood floors or holes in a floor may show 
that an accelerant was used. Burning in the 
cracks of the floors, under carpets, along the 
bottoms of doors, or in back of baseboards 
also indicate use of accelerants, Heavy deep 
char, out of proportion to the damage in other 
ureas, may indicate the presence of 
accelerants, Soe may burning on the 
underside of furniture, But be aware that 
some foam padding in furniture melts as it 
burns, It makes a low burn pattern under and 
around the item just like flammable liquid 
does. Lab analysis may be needed to tell the 
difference. 


We tend to think of accelerants as liquids 
like gasoline. But paper, cloth, packing 
material, or trash may have been used. If so, 
it may have been brought in by the arsonist. 
Tt may leave traces of fibers, glass, hair, soil, 
metal, and the like that can be connected 
with the arsonist. 
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Trailers are trails of flammable liquid or 
solid material such as newspapers, clothing, 
rope, or waxed paper used to lead a fire from 
one partofa structure to another. Since there 
is usually only minor floor damage from fire, 
the marks of a trailer may be clearly visible 
on the floor. 


Check for Special Preparations for the 
Vire 
Sometimes arsonists make special 
preparations, ‘They move or stack items to 
increase the fire load. They may empty fire 
extinguishers in the building and nearby 
buildings. They may block doors or cut holes 
in the floor to increase the draft or to hinder 
firemen, Often they break windows or leave 
them open to increase the draft. Sometimes 
they substitute cheap broken items for the 
contents of the building. 


Arsonisis may pull curtains that are 
normally kept open. Or they may place 
objects in front of windows to block the view 
into a building. They also may disconnect or 


muffle alarms and deactivate sprinkler 
systeins, 
Arsonists often remove valuable 


documents and expensive items like color 
TVs, stereos, and guns, Other items removed 
from residences may include expensive 
clothes and jewelry, family photographs, 
hobby or sports equipment, and tools. 


Other circumstantial evidence supporting 
a belief of arson may be burns on occupants 
who are absent when the fire department 
arrives. Limmediately check the local 
hospitals for burn admissions or Lreatment 
after any major fire, And be sure to note 
burned or unburned newspapers at the point 
of origin, especially out-of-town newspapers, 
A. professional arsonist often uses his 
newspaper when he makes his set. 


PROCESSING THE CRIME SCENE 


Once you have located the point of 
origin and identified evidence, you must 
document and collect the evidence. 
Because fire scenes have usually been 
greatly disturbed by the fire fighting, 
unless a death is involved, you need not 
make as detailed a sketch as you do for 
other crime scenes. It is important, 
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though, to have a general sketch of the 
scene showing the position of various 
items of furniture in the room. And pay 
particular attention to the area of the 
point of origin and any evidence you find. 


What you absolutely do need is 
photographic evidence of the fire scene. 
Photographing a fire scene is one of the most 
challenging things that you may be called 
upon to do, [tis relatively simple, though, ifa 
few simple guidelines are followed, First of 
all, whether or not flash is used, obtain a 
correct guideline for exposure by focusing 
into the darkest, blackest portion of the 
charred material. Set theeamera at whatever 
exposure the meter indicates. Ifyou are using 
flash, set the camera at the proper f-stop 
according to the guide number or distance 
scale on the flash unit. Then take one picture 
at this exposure. The lens should then be 
opened up two f-stops. Take a second picture 
of the same area. I’inally, the lens should be 
opened up two more fstops. Take a third 
picture at this exposure. Thus, you obtain 
three photographs of every blackened or 
charred item you wish to record. One should 
be taken at what is normally the correct 
exposure, one overexposed by two f-stops, 
and a third overexposed by four stops. 
Usually the second and sometimes the third 
exposure will be the correct exposure for your 
purposes. 


Process the arson scene, keeping in mind 
the unique and fragile nature of arson 
evidence. Make detailed notes on the fire's 
cnuse and the location of the evidence. 
Detailed, accurate notes are vital to your 
presentation of evidence. Pay close atlentian, 
and record everything the fire marshal says 
and points out to you. This will, of course, 
help you in writing the ease. Moreover, the 
fire marshal can use your noles to refresh his 
memory when be is called upon to testify 
months or even years later. 


The best place to look for evidence of arson 
is on the floor of the scene, Be sure that you 
have enough evidence. The burnt material on 
the floor of that building is not considered 
precious material. You do not have to sign a 
hand receipt for it. The more evidence you 
collect, within reason, the better the chances 
of the crime lab finding what caused the fire; 
if accelerants were used; and if so, what kind. 
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Collect evidence from the point of origin. And 
collect it from any area where the sniffer or 
other indicators alert you to the presence of 
flammable accelerants, Be sure to collect the 
ends of boards that might have been exposed 
to accelerants. Flammable liquids soak deep 
into the end grains of the wood. ‘They are 
likely to remain in detectable quantities. 
Also, collect odd-colored ashes or soot, 
unusual formations of clinkers, and 
impregnated materials. Examination of ash, 
when possible, is important, particularly in 
instances of small fires such as those in a 
fireplace, furnace, incinerator, or bonfire. 
Fragments should be collected very carefully, 
placed in a container large enough not to 
exert strain or pressure, and taken to the 
laboratory with the minimum of disturbance, 
A fragment may be sprayed with a thin 
lacquer to strengthen it enough to handle. 
But if the fragment is to be checked for 
avcelerants, do not spray it. 


After you have collected the evidence, you 
must take steps to preserve it. Use vapor- 
tight containers to package volatile 
substances. New, unlined metal paint cans 
with friction-top lids are best for arson debris, 
You can also package debris for which no 
accelerant odor is apparent in heat-sealed 
kapok bags. Do not use ordinary plastic or 
paper bags or boxes for arson debris. Volatile 
substances can diffuse through the plastic, 
then aeccelerants are lost and/or other 
exhibits are contaminated. Unlined metal 
paint cans are available from the post 
engineer's paint shop or through government 
supply channels. 


IDENTIFYING SUSPECTS 


After you have processed the evidence from 
the crime scene, you are ready to identify 
suspects and begin the follow-up 
investigation. To find the arsonist, first 
analyze your target. Ask yourself these 
questions, Why was this target chosen? Why 
was the fire set? Why was it set at this 
particular time? 


Then look for persons who had motive, 
means, and opportunity to set the fire. The 
motive to commit arson may be to fill 
emotional or economic needs, or it may be to 
divert attention from another activity or 
crime, The means to commit arson may be 
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available to a suspect at his place of work or 
from his hobbies. And a_ suspect's 
opportunity may be a matter of being at the 
fire in person or being able to hire someone to 
do the job, 


Check for Motives 


Emotional motives account for most 
structural arson fires on a military 
reservation. The motive most responsible for 
structural arson is spite/revenge. The 
arsonist, feeling wronged, wants to cause 
injury or hardship to a person or to damage 
government properly because it represents 
an authority. 


Sometimes an arsonist is dissatisfied with 
substandard living or working conditions. 
He sets fires to require repair or replacement 
of substandard facilities. Sometimes fires are 
set as wanton acts of destruction. Juveniles 
indulging in vandalism are likely to cause 
such fires. Sometimes fires are set so an 
arsonist can make himself a hero by 
discovering or putting out the fire, Por this 
reason, the person who reports a fire is 
always a suspect. These vanity fires are not 
often large fires. They are commonly set in 
trash or inconsequential material, 
Sometimes, when there is a sequence of 
unexplained fires, these fires are the work of 
a compulsive fire setter. Compulsive fire 
setters suffer from a psychological disorder 

alled pyromania that exhibits itself in an 
uncontrollable impulse to start fires, 


Some fires are set to divert attention. They 
may be set to conceal occupational 
wrongdoing like white-collar crime, as well 
as crimes of a more serious nature. Unit 
supply personnel who are accountable for 
property that they lose through carelessness 
or sloppy procedures sometimes set fires to 
cover shortages. Agitators set fires as a 
means of causing or furthering a_ civil 
disturbance. Saboteurs set fires to create 
diversions to allow them to examine 
classified material or destroy vital military 
equipment, Embezzlers manipulating cash 
flow or stock control documents may set fires 
to destroy incriminating documents before 
inspections, audits, or crime surveys. 


Economie motives account for fewer arson 
fires than emotional motives, but they cause 
more property damage because they are 
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usually set to destroy high value property. 
Most, but not all, economic motives invelve 
insurance coverage. Since government 
property is not insured, this type of fire is 
seldom seen on a military reservation. The 
exception to this is an incendiary fire of a 
privately-owned vehicle. Most vehicle 
incendiary fires are set for insurance 
motives. Sometimes business competitors set 
fires to eliminate their competition. These 
fives may sometimes occur on a military 
installation where insured stocks of high 
fashion or similar items are stored by 
concessionaires, Owners or occupants of 
buildings sometimes attempt to pass off 
accidental fires as arson. They may fear 
higher insurance premiums, embar- 
rassment, or that they may have to pay the 
cost of putting the fire out. They may also lie 
to protect others. This is typical of parents 
protecting juveniles. 


Burglars and thieves sometiones set fires to 
cover up signs of forced entry or missing 
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items. Thieves may set fires to cover the loss 
of properly or to create enough confusion to 
allow them to fence the stolen property before 
it is reported stolen, And fires are some- 
times set to cover evidence of homicide in 
hope that law enforcement officials will 
believe the victim died in the fire. All deaths 
involving fire require a thorough autopsy. 
See Chapter 19, 


Look for Means and Opportunity 


You must try 4o link the suspect to physical 
evidence found at the scene. Try to find 
fingerprints or documents showing that the 
suspect purchased materials similar to those 
found in the fire. Of these means, 
fingerprints are by far the most valuable. 
They may be found in protected areas. For 
example, look on the bottom of gas cans orin 
areas where the fire did not burn. You also 
must show that the suspect was at the scene 
when the fire was set, or show his connection 
with seme other person who is believed to 
have set the fire—that is, with a hired torch. 


ACTION PHASES FOR INVESTIGATING AN ARSON 


EXAMINE THE FIRE SCENE WITH THE FIRE 
MARSHAL 


Assess the amount of damage im relation to the 
length of sine the lire has burned 


Note mncicators of extremely high temperature in 
the presence of a small fireload 


Locate fire's pomt of ergin 
Find source of heat and note kind of fuel 


Note sians of fire behavior net explamed by 
principles of burning 


Eliminate notural causes 
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ASSUME FESPONSIBILITY FOR THE INVESTI- 
GATION WHEN ARSON IS POSSIBLE 
* Look for evidence of multiple unconnected hres 
* Look for and link ignition devices, accelerants, and 
“pailers” to the fire's point of origin. 
Look for evidence that valuables have been 
removed, fuel stockpiles, drafts created to 
enhance oxygen supply or other special 
preparations have been made for the fire 


*® Establish proof of incendiary lire. 


PROCESS THE CRIME SCENE, IDENTIFY SUSPECTS; 
COMPLETE THE INVESTIGATION 
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Guns NOT to Buy for Survival 


by Douglas P. Bell 


What guns NOT to buy for survival is almost-as 
important as what gun TO buy for survival, Firearms 
chambered for cartridges that are nol common now 
would not be a good bet for survival use unless you had 
your own cache of ammunition and reloading supplies. 
While the 505 Gibbs may be the ultimate big bear, 
moose and elephant cartridge, if you can't get ammuni- 
tion, cases or bullets for it NOW, it would not be ideal for 
survival use in the future, 

To be Lair, I'm going to divide this article into four 
parts, what long guns to avoid, pistols to avoid, a break 
down of "survival gun" books and what cartridges to 
avoid, The reason for this is that there are alotof guns out 
there that are not Suitable for survival use due to design, 
price, caliber or cartridge, or possibly some other con- 
sideration, ‘The same is truc of several cartridges as well, 
some are not ballistically balanced, common or are just 
inferior to others in (he same caliber. 

First lct’s get the guns 1 DO NOT recommend out of 
the way. | would like to say there may be nothing 
“wrong” with many of these guns, but that they are either 
not suitable for survival, at least as far as | am-concerned, 
due to price, availability, or parts supply. If the gun is 
over priced all you are out is money, which could have 
pul to better use elsewhere. 

Availability and parts supply are pretty much self 
explanatory. If you can't get al them to buy in the first 
place, or you can't get spare parts, it doesn’t matter how 
great they are, they are worthless for this use, since once 
they break or wear out, they can't be repaired or replaced. 

Guns that fall into the “you've got to be-kidding” 
class are the “Sten” and "Sten" type copies such as the 
Encom MK IV and MP-9/MP-45 pistols, Holmes MP- 
83, Feather AT-9 and AT-22, the federal XC-900/XC- 
450/XC-220 and Ljutic "space" guns, Also included here 
in the "you re kidding” group are the FIE Spectre. Steyr 
AUG, and the Uzi, Like I said, all these guns may work, 
and work great, but all are designed to be super cheap in 
construction if not in price! Lf I'm paying for expensive 
machining, [ want expensive machining! 

The Sten, Encom, Holmes, Feather, Federal and 
I jutic guns are designed to use simple seamless tubing 
for the receiver and most other parts as well! Go dowa 
and look at what seamless tubing is going for now in the 
sizes needed, generally about $5-$10 a foot retail. 

They also use “off the shelf plastic parts and spot 
welds or are welds with no (or very Little) polishing or 
other cosmetics to cover the rough spots. While | don't 
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mind a weapon that looks a little rough as long as it 
works, | also don't expect to pay a premium to have itleft 
that way cither! With these guns you are paying a 
premium for the crude “military” looks, not perfor- 
mance, 

A good cxaniple of this is the Sten, which was mass 
produced in England in dozens of small one and two man 
shops for about $2.00 per finished gun, but one firm is 
"selling" (Maybe I should say “offering for sale") semi- 
automatic "Stens" for around $500 to $800 cach! You 
can buy real Sten parts Kilts and receivers blanks and 
build (check the BATF and local laws first) your very 
own semi-auto Sten for about $150 to $200 each! 

The other guns listed, the FIE Spectre, the Uzi and 
the Steyr A.U.G. were all designed to use state of the art 
(at the time anyway) tools and designs to be made as 
cheaply as possible, The Uzi is simply the taking of other 
designs and combining them together to get a good 
weapon wilh as many stampings, spot welds and simple 
“olf the shel!" machine parts as possible. The Steyr 
A.U.G. uses a plastic receiver/stock, trigger and hammer 
group, plus just about plastic everything else except the 
barrel. They are all WAY overpriced as far as material 
and workmanship is concerned, 

The MI Garand is my all-time favorite military 
battle rifle, and I'm not anyone in this. There is even a 
Garand Collector's Assn. (POB 181, Richmond, KY 
48475). The Garand was THE battle rifle of WW II as 
well, but like Ethiopia, which had the finest ight horse 
cavalry which kicked the Italians out of Africa in WW 1 
but got wiped out in their first charge in WW HL, this isn't 
40 years ago. Times have changed and so has weapons 
design. 

The Ml! Garand is outmoded now as far as most 
military planners are concerned, This is not to say iL isn't 
one of the finest semiautomatic .30-06 batue rifles go- 
ing, but this is due more to a lack of semi-auto .30-06's 
than the design, although the MI can hold it's own in any 
company. However the point is, survivalisis are not 
military planners either, and any one who plans to fight 
constantly is lost from the start as the point is to survive. 

The MI Garand needs M2 Ball (PMC “generic” is 
M2, as is all U.S, Mil. from the 1930's on) ammunition 
to function properly and regular sporting anmimunition 
will normally over function the action and bend the 
operating rod or wear out the gun in short order, Other 
problems include the large opening behind the bolt, the 
same problem the M-14, M1 Carbine and Mini- 14 have. 
The bolt opening always dirt and water in to the back of 
the action which could jam the weapon, The Garand also 
needs eight round en-bloc clips to work and while these 
are getting harder to find they are still readily available 
on the surplus niarket. 
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IF you can work around the limitations ofthe Garand, 
itis a wonderful weapon and there is nothing finer. If you 
can't, then pass the Garand up and get something clse, 
possibly a M-14, 

Another U.S. Military weapon that | wouldn't rec- 
ommend for survival is the MI Carbine or commercial 
copies, While the gun is short, light and handy, it is 
chambered for what amounts to a pistol cartridge, and in 
fact was designed to replace the Colt.45 Auto, While the 
gun itsellis readily available and quite inexpensive right 
now, the ammunition costs almost as much as the .30-06 
ammunition on the market, For more on this, read my 
reviews of the MI Carbine. 

As to the other military weapons, especially bolt 
actions, some are good and some are garbage. If you 
choose a military bolt action, be sure you can get ammu- 
nition and spare parts for it, and buy up a couple of 
truckloads of ammo NOW so you will have it later. Most 
of the odd-ball foreign ammo is surplus and supplies 
could dry up at any time, or the anti-guaners could ban 
it's sale. 

The Mosin-Nagant rifles are very, accurate and cheap 
right new as is the ammunition for it. Of the Mauser bolt 
standard chamberings (7mm Mauser, 8mm Mauser, .30- 
06, 7.65x54) and get lots of ammunition for them, 

Now we are going to talk about "survival handguns” 
that aren't ail that great forsurvival. First ofall, just what 
is asurvival handgun? Itis a tool, nothing more. Itis not, 
by itself, a force for evil or good. It is not as go for 
hunting as a rifle or shotgun, nor is it as powerful. It is 
also the court of Last resort, It is the last ditch weapon 
before you start throwing stones. It has to be light 
enough to carry, small enough to conceal if need be, 
rugged enough to withstand a considerable amount of 
use and abuse and powerful enough to stop, not just kill, 
an attacker, And that my friends is a pretty tall order, 

Now that you've read that last paragraph, go back 
and read it again, it is highly germane to the rest of this 
article that you understand what it said. A handgun is just 
a tool, nothing more. Choose the wrong tool and you 
can't do what you want. After all, you don't use drills to 
pound nails, so don't choose any gun and expect to do it 
all, from bears to mice and have no recoil. The handgun 
you choose must be able to do what you want, but itcan't 
“do it all", at least not by itself and there probably never 
will be one that can, 

Mel Tappan in bis book “Survival Guns” divides 
suns up in to two groups, "working" guns and "fighting" 
guns, This is OK if you have an unlimited supply of cash 
to buy with, but for most of us, a working gun and 
lighting gun are whatever we happen to have at hand at 
the time, So it behooves you to choose your weapons 
carefully. 
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I said the handgun was the court of last resort and I 
meant it. A handgun isthe LAST weapon you want to be 
using to fight or hunt with. However it is also the only 
weapon you will probably haye on you when you need a 
weapon and need it NOW, Therefore, it must be small 
enough to carry on your person al all times, and that 
means both weight and size. 

The gun must also be chambered for a cartridge 
powerful enough to stop your attacker NOW, not later 
after you are dead! It must be sturdy enough to withstand 
considerable use and abuse. After all you are going to 
need to actually shoot the gun to learn how to shoot and 
become proficient in it's use. This generally means it 
should not have zine, aluminum, or other lightweight 
frames that will wear quickly, although some of the hard 
chrome finishes are harder than the underlying metal, 
and will wear well, 

All the expected criterion are opposites also! To be 
light enough to carry it would need a light recoiling 
caliber or it will tear your arm off each time you shoot it 
To be large enough to be controllable, sturdy and shoot 
a reasonable cartridge it needs to be large and/or heavy, 
So you can see the needed handgun is a series of trade 
offs, power for size, weight for power, strength for size, 
the trades go on. 

What guns you need however isn't the point of this 
article. What you don't need is. You remember | talked 
about the "Sten" type firearms like the Holmes, Encom 
Spectre, Intratec TEC-9 and TEC-22, etc. and said they 
were designed for inexpensive manufacture bul were, in 
my opinion, over priced? Well they have all equally fatal 
flaw in their size, Some of these guns are well over a fout 
long, and with the clip installed, over a foot hight Some 
weigh as much as a Ruger Mini-14 but only shoot low 
powered pistol anumunition! Not a good trade! 

Now let's look at the two "survival weapons” books: 
Met Tappan's Survival Guns’ and Duncan Long's “Fire- 
arms for Survival” and sce what unsuitable guns are 
recommended, 

Let's start with “Survival Guns" and see what guns 
Mel recommended, First, there is the S&W Model 29, 
the gun of "Dirty Harry" fame. Well, this gum is cer- 
tainly powerful enough for our use, The gun is cham- 
bered forthe 44 Magnum, it's very power works against 
it. This gun has a very delicate lock-work, so unless you 
are a pistol-smith, and enjoy retiming your guns every 
few rounds, this one should be passed by. Also heavy, 
bulky and expensive. 

The Python is Colt's top of the line revolver and a 
beautiful pistol, bul many other guns less expensive are 
available and with a little work can match the function, 
if not the fitand finish, of the big bolt. [you have money 
to Lurn and want a nice .357 Magnum | really can’t think 
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of anything to say against it though. 

As far as “pocket pistol's” are concerned, the Charter 
Arms (now “Charco") guns are “good”, but they aren't 
“real good”. Most Charter Arms guns are light weight 
“light duty” pistols and wear out or break down fairly 
quickly. If you plan to carry the guna lot but shoot it very 
little, this might be an acceptable choice. If you wantone 
get it now, as well as a goodly supply of parts, You may 
not be able to later, 

Now on to Duncan Long's "Firearms for Survival", 
and the third chapter ",22 and .45 ACP Pistols”. The first 
line of the second paragraph tells it all, “The .22 rinifire 
shells and the .25 ACP are poor for self-defense pur- 
poses”. That pretty much sums it up, the .22 and.25 ACP 
are piss-poor stoppers, although a .22 pistol would be all 
but indispensable for pest control and practice. 

The .25 ACP, due to it's high priced ammunition, 
tiny, light bullets and tiny, light weight “light duty” 
pistols are also not viable survival weapons, Like I said 
before, the point is to survive the fight, which means 
stopping your opponent NOW, not having them die three 
days after they have killed you and your family. Yes, | 
know, .22's and .25's have dropped peopte in their tracks 
and .22's have killed elephants, but Jet's face it, both 
cases were flukes, 

Another thing I don't like about the book is that all 
the gun had to do to be included was have the manufac- 
turer send a photo, and Duncan would say nothing bad 
about any of them. Survival is not the place for low 
quality trash or "cutsie” lide toy like guns, If you've 
never heard of the gun and it looks like low quality 
garbage there usually is a reason for it. 

As far as the other guns are concerned, the Desert 
Eagle semi-auto pistols, which Duncan refers to as 
"stockless rifles" are large, lieavy and VERY expensive. 
The Ruger P-85 has an aluminum frame that may wear 
out rather quickly and when it does you are out a pistol, 
Also the repeated problems that Ruger has had since 
introducing the pistol, including one recall, has not 
boded well for it for survival use. As to the other hand- 
guns in the book, | stand by what I said earlier, if you 
haven't heard of itor it looks like trash there's a reason for 
it and you shouldn't risk buying it lor survival purposes. 

Currently there are only two books that can be even 
remotely referred to as "survival weapons" books Mel 
Tappan's classic "Survival Gun" Ganus Press), and "Fire- 
arms For Survival” by Duncan Long (Paladin). For more 
on cither of these two books plus a book review of their 
other works, | woukl recommend you read the book 
reviews I did on these books. 

First let's look at the weapons that Mel Tappan talks 
about in his classic book "Survival Guns". "Survival 
Guns" for those who don't know is mandatory reading for 
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anyone who hopes to muke a go of it after “the day” and 
wanls lO use firearms to survive. Por more on the indi- 
vidual weapons listed in Mel's book, read the first two 
parts of this series. 

Actually there isn’t really much to disagree with if 
you have an unlimited supply of cash to buy with, and 
understand that "Survival Guns” was published in 1970, 
and is now badly dated; many of the firearms are no 
longer made and some of the firms are out of business as 
well. This isn't intended as a put down of ‘Survival Guns’ 
as ANY survival gun book would be dated in just a few 
years and badly dated in ten and Mel, who died in 
November of 1980, would most likely updated the book 
by now, 

First let's take a look at the batteries Mel set up. The 
first problem is justtoo many guns! In the first battery he 
talks about in the book, he has 44 cartridge guns, two air 
rifles, and “several single-shot shotguns and inexpen- 
sive 32's"! Let's call that 50 cartridge guns (the real 
number may be considerably higher depending on how 
many “several” is) for a single couple, and these guns are 
in at least 15 different chamberings! While all the guns 
are top of the line weapons, there are just too many of 
them and in too many differemt chamberings to be truly 
practical! Logistics would cat you alive! Just supplying 
the cleaning kits, spare parts kits, ammunition, holsters, 
Slings, scopes, ctc,, would overwheln you in shortorder! 

_ The second battery is also for a couple, and has 14 
weapons in seven lo nine chamberings depending on 
what the shotguns are, and a few of the other non-listed 
chamberings. The rifth battery (the third and forth either 
were not listed by gun or were nol designed by Mel) has 
13 guns in four calibers, but this is for a Green Beret who 
is to provide protection for a group. The sixth battery has 
four guns in three calibers and J agree with Mel that itis 
not "sufficiently realistic”. 

Well, that should be enough to show what | want to 
talk about here: too many guns in too many caliber or 
cartridges, with log many different makes and models, 
The first battery has 31 different makes or models of 
guns in 1S cartridges. The second battery has | | different 
takes or models in at beast seven cartridges , The filth 
battery has nine makes or models, but only four different 
chainberings! The sixth battery has three guns and three 
calibers so it''5 not as bad as the others, cartridge to 
number of guns wise, but as Mel said, it’s extremely 
limited too, 

Now let's start breaking that down, wit guns and 
why. First he has an Armalite AR 180 AND a Ruger 
Mini-14. Why not two of the same model? That way you 
would need only one spare parts Kit, and aged to “learn’ 
only one gun, By “learning” | mean where the safety is. 
how to load, clear jams, etc. Many a G.I. lost his life 
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fumbling for a safety or clip that wasn't there when 
switching between the MI Garand and MI Carbine. 

Also along these same lines, P'm still talking about 
the first battery here, he has a (Pre-64) Model 70, and a 
Sako and Husquarna in the same action length. Why not 
three Model 70's, three Sakos or three Husquarnas? ‘This 
would, as I said earlier, make learning and parts kits 
much simpler. Why a Colt Python and a S&W 19? Why 
not two of either one? Also, why a Savage 99 (an 
excellent gun and greatly under rated) in both the .308 
AND .243? Why add the extra cartridge to the line up? 
It's going to be hard chough supplying ammunition for 
all the other guns as it is. why add more? The same 
pattern is repeated in battery number two, an Armalite 
AR 180 AND a Ruger Mini-14, 

‘The fifth battery is for a Green Beret, so the person 
should have had a good idea what they wanted in the first 
place. Most of the guns are listed as pairs, two Armalite 
AR 180's, two Colt 45's, ete. Note the limited number of 
cattridges, just four, and a recommended hideout gun 
was vetoed us it would have added an extra cartridge to 
the fine up. A wise move! 

Now on to the “other” survival gun book, "Firearms 
for Survival’. The best way for nve to describe the book 
is to think of someone silling down and writing all the 
makers of firearms listed in the "Gun Digest” and then 
including all the guns that the manufactures sent photos 
of. Itmay not have been that way, but it's a rare photo that 
isn't marked “courtesy of...” oo. 

As [said inthe other chapters, ldo not consider ANY 
.25 ACP pistol or most cheap, low quality handguns to be 
a ‘survival’ weapon. So much for the .22 and .25 ACP 
chapter. 

The .22 rifle chapter continues the theme of low cast, 
and in some cases, low quality rifles, Mixed in with the 
“less than suitable” rifles are some really excellent rifles 
that seem to stand out by comparison, at least in the 
photos if not the text. Also some of the after market 
accessories are just about worthless for survival. If you 
want to look “mean”, OK | have no problem with that, 
just don't confuse looking mean with surviving, 

The rest of the chapters (.32 & .380 Autos, 9mm & 
A5 Autos, Revolvers, Pistol Caliber Carbines, Shot- 
guns, Centerfire Rifles, Special Purpose Guns), aren't 
too bad, although you must read closely to find out what 
is really meant. Also there are the usual mistakes, the 311 
Savage double barrel DOES NOT have outside ham- 
mers, and any good MI Garand can hold it's own against 
other battle rifles of it's era and does not give ‘less-than- 
ideal accuracy". 

“Firearms For Survival" is an interesting book, but is 
nowhere near the book that "Survival Guns” was (and 
stillis for that matter!). L would not recommend spending 
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$16.95 (the current list price) for it. Lf you can borrow a 
copy than you should read “Firearms for Survival", but 
if you can't, well you haven't missed anything. 

For this article Lcould simply tell you that this or that 
cartridge is unsuitable simply by picking up a copy of 
"Cartridges of the World” or “The Handtoader’s Manual 
of Cartridge Conversions”, (both excellent books by the 
way and well worth reading), and listing the cartridges. 
There probably are some writers who would do (his ifit 
occurred to them, but let's go through the two "survival 
gun" books again and see what they recommend that | 
don't and why, 

Let's start with (what else’), "Survival Guns” by Mel 
Tappan and see what he recommends for survival use. 
First he talks about centerfire handgun cartridges so let's 
Start there as well, He starts with the .25 ACP and said 
‘there is certainly very Httle use for this cartridge..." but, 
“if you are really aware of its extreme limitations, you 
use it at Hittic more than arm's length and are cool enough 
to shoot [or the eye sockets, it may give you a $% chance 
of stopping an attack from a single assailant.” Well 5% 
is better than nothing, but if I was so cool, calm and 
collected enough to do all that, [wouldn't nced a.25 ACP 
either. Pass the .25 ACP on by. 

I pretty much agree with his views on the .32 ACP, 
-32 S&W Long. .380 ACP and .38 S&W so we can keep 
going. As to the .38 Special, | fect he comes down a little 
hard, especially for someone who can find a use for the 
.25 ACP! However I don't recommend getting guns in 
the 38 Special cither, and for the same reasons listed. If 
you want a .38 Special get. a .357 Magnum and shoot 38 
Specials in it. That way you have in effect two different 
handguns: one a mild and casy shooter, and one powerful 
wind hiird hitting, just by changing ammo. Also if you can 
only get one or the other you are sull able to use them, 

I pretty much agree with him about the 9mm pistol as 
well. It's a totally inadequate cartridge to bet your life on, 
being nothing more than a rimless .38 Special, However 
as Just about every police departinent, highway patrol 
and the U.S, Military has gone to it, as well as it being 
aboul as common as a cartridge as can be found, | would 
recommend you have a pistol or two around for it. The 
-357 Magnum is referred to as a “compromise”, and is a 
good “working” cartridge, but not a good "fighting" 
cartridge, If you like revolvers though, this is the way to 

Bu, 
: Now for the next three cartridges, the .38 Super, the 
Al Mag, and the 44 Special. Although Mel doesn't like 
the .38 Super, and J do, [do agree with him that it isn'ta 
suitable survival cartridge, and neither is the 41 Mag- 
num. The .44 Special is like the 38 Special, you shoot it 
in the .44 Magnum as alight load, If you already have a 
44 Special, i is an excellent cartridge. 
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As to rifle cartridges that Mel recommends and 1 
don't, let's start with the .243 Winchester. Well at least it 
isn't the 6mm Remington that one writer recommended! 
The .243 can be made by necking down .308 brass, but 
you will need to turn or ream the necks or the brass may 
be too thick. A nice cartridge, but stick with military 
issue until you have cnough experience to know what 
you are doing. 

The .270 Winchester is a nice cartridge, but one [do 
NOT recommend for survival. The cartridge uses an 
odd-ball bore size so you can't pull bullets from other 
cartridges {0 use here like you can with 22 or .38 caliber 
stuff. Also while il is very popular as a sporting caliber, 
under survival conditions that could change in a hurry, 

The .30 caliber stuff, the .30 MI Carbine, .30-30 
Winchester, .308 Winchester (7.62x5 1 NATO) and .30- 
06 Springfield are next. Lagree pretty much here, the 30 
M1 is pretty worthless as a survival cartridge, but as so 
many guns and so much ammo is stored away, get 
something to shoot itin, a "shell Shrinker for one of the 
other cartridges works well here, | agree with all he has 
lo say about the rest as well, 

As to the cartridges he WOULD NOT recommend 
“solely on the basis of their ballistic inefficiency or poor 
design are the .32 Remington Special, the .300 H&H 
Magnum, and the 351 Winchester SL (Self Loading), 
logether with all of the obsolete pistol/rifle rounds such 
as the .38-40, .25-20, .25-35, ete.” Sorry Mel, the .300 
H&H is one of the MOST ballistically efficient of the big 
30's and won the L000 yard 1935 Wimbleton Match with 
FACTORY ammo! There is NO "32 Remington Spe- 
cial", he means either 4,32 Remington or a.32 Winches- 
ter Special, either or both of which we could easily do 
without, as well as the .351 SL, 

As to the “obsolete” pistol/rifle cartridges the new 
improved 10mm Auto and 40 S&W are just rimless 
copies of the old 38-40! The .25-20 and 32-20 are bow 
nice little rounds now coming back, although like I said, 
stick with military issue until you know what you want. 
Also along these lines, the .25-35 was NOT a pistol/rifle 
round, it was atifle ONLY round, at least before the T/ 
C Contender. 

Now on to "Firearms for Survival” and what is 
included as a "survival" round. First the 25 ACPisOUT, 
as are the .32 ACP and .380 ACP. I happen to like the 
380, but not for long term survival! 

About the only time he talks about other cartridges as 
such is in the lineup of photos, supplicd by Federal of 
course, and he states “a wide range of rifle ammunition 
is available for survival use,” Just because it is available 
doesn't mean itis suitable! The .22-250, 6mm Remington, 
.257 Roberts, .25-06, .270 Winchester, 7mm Mauser 
(unless you have a military arm and LOTS of ammo !), 
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and 7mm Magnum are cartridges that | would NOT 
recommend, although they are “available”! 

The second photo (listed as “another assortment of 
rounds useful for many survival needs" includes the 300 
Savage (an excellent cartridge in it’s own right, but not 
popular enough for survival use), the 8mm Mauser (see 
the comments about the 7mm Mauser), “two of the .32 
Winchester Special” (actually what is pictured is a 32 
Winchester Special and a.35 Remington, pass them both 
by), and .45-70. The 45-70 is the one "iffy" round here, 
a$ there are limes when the big cartridge could come in 
handy, but not cnough to be included in a survival 
battery, 
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lethal range hecomes a potential victim, 

Thete iy ne positive or foolproof way te remder safe any aud 
all expheive devices. bat this book will certainty atford a positive 
Hats Ol dppromeh towards these deadly devices, 

The vieans of initiaiing explosives amd chemicals are ronntless 
in tomber aid each device is limited onty liv the imagination 
Af he perpetrator, 

Phe subject material presented herein bas been carefully 
planed to indocerinare and orient all peace officers who may 
eueiunter eXplosive devices wow or in the future, 

Nititialty. it was the opiiion of inany that this book would: be 
tlaagerous (publish, ay it could accidentally Gl inte the bands 
of certain dnitesirable people. Perhaps this is true to some de- 
gree, but se tea amin in the hands of ome who desires to ase it 
Aaa last secieny, 

The peace vlficer tuday can effectively combat a gan because 
he knows its capabilinies and Timitarions dios sety, but the 
majority of peave officers have a very limited barkgremd in ex. 
plosive devires because so few people. io date. hare starlied this 
subject, 

The consolidated data and techniques within this volanie 
should be disseminated to the proper agencies ane it is the intent 
of (he sethor that the hoek le solely for those agencies whe have 
a “need co kaw.” The agencies whe would tommatly need 40 
know this tifermation wauld be Peace Olficers, Fire Depart 
ments, Public Safety Units. Military BOD Units, Civil Defense 
Groups and certain educational ineseiaciens 

Phis anal combines marerial which lay never before been 
asctabled inte one vobuttie. Le serves to sippy a backyard of 
Knowledge tor aay peace officer whe does mot have the many 
references. or qualified teacher, foe homily disposal eaaniiny 

The peace officer with a gaat Taekgrannd ia explosives can 
at Teast appioael each sitnatiog with eontidemes. and perhaps 
smecoed in lity mission of rendering sale a dovive vehere prevtonsly 
a niivtake through lack of eantidence ail Luewtedge could have 
been fatal te himself and tonecene hyaiders. 

A favorite expresinn among beprb disposal rechimictaris reads: 
“There are only two degrees al effectiveness in hol dispowl, 
initial succes or complete failure !'” 
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Chapter T 
THE HISTORY OF EXPLOSIVES 
AND 
EXPLOSIVE ORDNANCE DISPOSAL 
BRACKGROUND 


yea! 5 HE wuhoty desire throughout the centuries for man to im- 
plement his belligerent: impulses with superior devices for come 
Met, has provided the science upen which he has patiently 
emmstructed the test lethal scourse of the universe enday, the 
high explosive bomb” (G. M. Cursn) 


MILITARY AND EXPIOSIVES 


A goud bomb disposal story could never be told without a 
brief histery af the origio of carly crude weapons progressing 10 
mudern day explosive orduanee. Setrting duving the dave of the 
frost primitive caveman, we find that che weeden club or “shil- 
lelagh” was aniversally ecimployed for obtaining food, collecting 
wives, ancl clobbering bis fellow man. Even today, as a reminder 
of its once devastating force, it ix carried by certain high ranking 
military leatlers and is called a “Swagger Stick,” a symbol of che 
past and “A tribute te the man who wields the best club.” 

However, man in his increasing desire to conquer, progressed 
from the wooden chib to beuter methods when he discovered that 
fis neighbor retaliated seith more cffective means by throwing 
rocks amd reflimg hage boulders from a remote position in an 
effort to decisnate his enemy retnotely. Progress in weapons then 
began its normal course, 

‘ 

What folluwed in the early sean was inevitable. The some 
axes. pikes, Rietal aces. sors. maces. projectile aid lire tic 
prlls. creas Hows. Kiang bows, atl ever crude version af geom 
nadare thiitebee thew appean 

Stowe the care ot Mines. history shots chat the Chitiese wrote 
in theiy code of laws 4 passage for thonght whieh read, “Th - 
Magefeate wall wor make war with any deceitful machine, or pai- 
Jonous weapons. on with «amMioms, gins. of any Lind of firearms.” 

Early im the sear 12 Roger Bacon deseribedt the use of 
black powder for military uve by saring chat in could “blow che 
enemy up or pet bi tw tight by the aerrar of an explosion.” 
Liule did Renger Thecon fealize at the time of hese writings that 
the world would prrmress to the prevent day “uuclear metheds* 
aqable of destrovies entire cittes 
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Reconls indicate that guapowder mortars. niultipte-hareetlest 
Quins, and canons were in ase as far biek as die vear EMO Mis- 
fury svetins o little shady coucerning weapemy during this period. 
hat we heel the slit ued was et ihe solid eype fired Irom sme? 
Dove guirs, 

The first use of ain explosive missile delivered by air. and net 
fied by 9 propellant. was recorded in 1810 when the Auptri or 
ted seal! charges af gunpowder anaehed to Maaring ballon 
against Vere. 

The Civid War ei, 1861-415, broughe co the United States ar 
tiblery shells, oretides, amd crude imines tajpsible of lnirecieny 
AMAL ie Mie aie or on impict, and dering fragments with 
a devastating effect, Le is inecresting to nore that homb disposal 
permeontiod are still recovering Civi} War Onduanee. with black 
powder bursting eltarges just ay elfective as the day they were 
nnafaetured 

The sear of DiGi ashered at a aew era for explosives wher 
Nohel nixed niooghvecerin swith an absehent macerial (bie tery 
thaking (C saler to handle, This mew explosive was then classitied 
as the “high explosive family.” Farther developments on titra 
tim of matesiais in later vears prover thar shis new type explosive 
lias a more devesting effect when used asa main filler in various 
munitions, repliciite explosive black powder. 

3 

Ue arrival of the derophine in 10% advied greatly qe the 
Wholesale fot delivery ot explosave borat, ts deanenseteed by 
the Tatignns ire PATE, wily eliropyredd boas + tte 
ghwerin on growid forces i Tripoti, dincidenially, dink were 
OF A Minit anil pilots acene Kym to svelte aed complain 
catpiderably duviag dese carer risky type el mipevians.) 


eee goes el 


1901, the Gevitans opened a new epoch du sarlane by. drape 
ping high explosive bombs on Moris kdliag 
people. Phere was determetiont aiileeut! 


Jy ee chenseted 


\t this point however Explosive Ordnance had met created a 
dena for untied disposal peroanel imemuch ay early Civil 
War and Wark War | Ordinance were ficted with erude mechan 
tal impact (ites or perwdertrain tone lives which gsenid ae 
great problois for dispimal, The duel ratio on tas mp of ord, 
wanee wean rekatively high heeause wl the otade lazing systens 
taseed, 


Records indicate that regular ordinance per ane! of dhe Brie 
ith Roval Arney Ovdaance Qurps yartertook te job eb disposing 
Woate wrexploded Woekt War | bombs. drapped by Zeppelins 


fron Gerntitny, without nicl ditene. 


Che vear 19 marked a definite taming ys ofnt in che eval 
cin of Dowihes dud figes, becatise the German “Reiniehe Metall. 
waren atl Maselininentalrik” applied for onteme torowglioat 
the work on a range of devices called “ele nic time andl inspaes 


lages Toe projectiles and the Tike.” 


The Spanish Civil War (1996) presented the German Lift 
walle with the opporanite te estivate the performance capabii- 
tes ot theie jew family of explosive bouts am five targets ina 
thotical yinmanon, Needles tu sav. the resus were snocessful. 
This sheak] lave heen dhe signal fer all comarries 1 tein bomb 
Hixpesal personnel with uptodate teclinic However, it was 
only bnelly discussed al largely overhead ar this sac. 

fv February ef 140. the War Otfice of Great Britain devided 
Jo assign vespansibility for bomb disposal after a few light bomb. 
igs By German scout planes, The devision was too late, how- 
ever. Late Go 1S, the Germans cit loose oa Great Britain with 

e 
eserviling but the “kiehea sink” iagtuding ordnance net previ 
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ously studied by Oreliiaice Corps experts. 

When the Germans capuived the airtields in France ant the 
fowhind countries, they iumediately started an intensive boml» 
ing of England. By dropping boribs tazed with delays that fine 
tioned one anda half wo eighry hours after impact, they achieved 
the effect ef continuous bombing twentefour hours a day, Long 
alter the German bombers bad retucsed ow their homeland. the 
bombs comtinued toexplode. The damage to property and te the 
war effort was heightened bye the devastating effect on dhe aorale 
of the people. Longatelay faxed boubs, plas chase that failed 10 
go olf becanse of a malfunction in the fuzing, constituted ten 
percent of all the bombs dropped on Englund diving the war 

AN bombs thar did not explode had te be cunsidered cine 
hobs until ihey were uncevered and proved otherwise, As a 
consequence, atthe height of the bliv, more than 2.200 areas 
within the timies ef menopelirin London were evacuated he- 
cause of the preence of UXB's (unexploded bombs), 

Factones and utilicies were shi dows, civilian morile was at 
a very low point and the war effort was virtually ac a standstill, 
Through the joint efforis of the Royal Enginvers, Navy. Air 
Force, and some of Beimnis foremost scientins, am elaborate 
system was evolved for locating, rendering safe, ant disposing of 
unexploded bonis, In England, science soon replaced luck aie 
daring and the miexpleded botl ceayed to be a nightmare, 

The original British Bomb aud Mine Diyposal Squads are te 
be highly commended for their job, as theirs was extremely dim 
gemus work an! the records indicate that of the original forty- 
six volunteer peronnel, onty eight or nine remained alive by 
Jannary af [942 There is an old Explosive Ordnance Disposal 
expression which goes. “These who remained alive were experts.” 

Mea result of the Uritish experience in mine and loml clis- 
posal—the less they leamed the Kare way—the first U.S, Naval 
Mine Disposal School was established at the U.S. Naval Gun 
Factory, Washington, DO. in December of ML, Licutenant 

DL, Raulfian, USNR, became the fins officer in charge of 


; 
the tw sebool tehich was established asa resi of the directive 
boned by the Chiel of Naval Operations ay fothiwss 

The US. Naval Tetub Disprsil School 

“The Chief of Naval Operations desires to proeeed at once 
with the estvblishinent and development of a borb disposal 
wnt, 

Su read the dineceive chaed & Devember DML ‘These iniis 
were to he onguitived in erecler ter: 

| Safely disperse of Dotls depped an sbips ar naval esiab- 
lishment, . 

2 Reoter benils lor stufy, when this is practicable, 

Mis then. was the efliciat beating of the Eirse berms cis 
peal erganiatin ever ay be tneerpersted inne aiy American 
servine, The fitt directive continues: Recommendations for the 
etablishineat ol a howl dispesal schievel ae as fullows: 

1, That the imme of dhe shoal be the Bomb Dispisal Sehoal 
aid presently be hicatedl at the Nave Vail, Washisgtan, I. 6. 

% Thar the niiber of stadetits for the flzye clits he appre 
imately fifteen officers amd five enlisted sen, Ay facilities been: 
available, clas omer shold he increased ax necessary te tect 
Pequineniones. 

S That the length ol the evuna tor the Git ches be apprer- 
haately eight weeks. The lemath of che cone for furupe classes 
should be determined bw civeunostances then existing. 


The slirective al speratied, “ansigament to bemb disposal 
duties will be on a wohuurary basis only 
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Theis, anthetitv was grited te form the oucleus of what was 
fy becwne an oiganization far gretiter in ope than was envi- 
stoned by its builders. [twas new merely a school: iL would more 
acenrately have been called (he Explesive Ordinance Center. Ie 
was here that diver two thomand officers and enlisted men re. 
ceived maining in lenufy dispel and celared work: that mobile 
tinies units were onganized. euctitted. and supplied with in 
telligenve: and thac development of dispesal inethods and equip 
ment wos carried wm. 

Che both clispostl shook of necesicy was moved from the 
Gan Factory, inthe fallof 143. ao 4 five acre plot in the eampas 

% 
atthe Aerio Uoivensiey. The accomplishments af the peru. 
tel trajient these »chuols during World Was Ll are a iarter 
ol history. 

The “mission” of carly bomb disposal units, as extracted) toon 
& Bomal Dispesal Manual dowd | Nag. 1H. read: “Phe mission 
whthe COS Navy Beh Disposal is te minimize the damage 
deme le unexploded homin ty ships of the Navy amd Merelame 
Marine, and to shove areas dad ectablshments important te these 
services: and ty civilian shipwards ard factories tarming oul ma 
terial vital te the Navy oe Merehans Morine. Further. is the 
tsion al Navy Boril Disposal no provide che US. Navy with 
olficers cmined in US. Avivo Ordnance. beoly trays aod 
demolitions. and selfictetly vere in general oedieee to he 
af service to all commands tn the soliwcieont of orice probletis ~ 

Shortly ater the US Nowy established gs ateel the Us. 
Arms. fa the Spring al (2 established a Tutt Dispewal Sctapet 
w Abesdeen. Maryland. Dhe Olficetiachaie was Cokatel Kane, 
USA. This seliwal was march lhe the Battish Denih Digest 
School in England inawnuch as die Vir bart alveady sere stu 
<leuts to the British School tow coum, Shorely thereatter Army 
Bomb Disposal peronnel were to receive the imiwieat of hemb 
disposal of al 1 5. fan anaes. Vie Arriah maineaiins ae 
oedance sclroel where the otal Bom Dispos) School sone 
in, Aberdeen Proving Grotads, VWaryland 

Alter the san of the DOS. Navy Bonih Dispmal School the 
failure pereentige erept tip and, asa result, considerable praning 
was exsetitial in onter to mainiwin the necessary stoimtards. by 
one enlisted ches, there were only Gee graduates 

The shool berane the haae hove for abaest every officer 
aud enlisted nian wha sisfaccorily cunplencd the come. A ope 
tation policy was set up. simikyr rm the present system, sie that 
alicr eighteen tneiths the mien were retard te the sched Faw 
a selwaher course, This had tye mest impertant alvantages; 
the esprit de corps within the organizaringy was kepe aca lieh 
level, and the staff could be contimiousty supplemented with 
experienced personel The failure percentage of officers and 


colisted men averaged around thirty three percent. This inelnited 
“ 


those nie were reasagued te spodatized work and these whe 
felt carly in the course oie they had mace a serions error in vol 
vteermng tor this oppo el gene 

Jo civilian edaention crete. such a tatlure percentage wok 
he salijected| to caneial sorutioe. bat get se far the Bormh Dis. 
penal Setioal Thane whe participated i this werk olpvietsty 
could fet alfovd te take mistakes aid it was, therelare. im: 
perarive chat the samdards be mairuainced at a high level. Ie 
siren were scleeted From a griduating clos and carried ow 
the Weitietion progam until experienced men retarted from 
the field. The policy was te ase experienced pessenuel in this 
deparonene alinost ettively. 


Practical work. which represented about 25 per cent of the 
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uetruchowal hours and counted very heavily in grades, was ear 
tied orm ina con acre plot of ground near fhe clasnoons and 
the Ordnance Livestigation Lag at Saampneck, Maryland, Dig: 
ging. timbering, knots and ise of cqynipment were taught 
there. Demolition aud fuze stripping of live fares were also care 
red vant, \ anal hut was constructed Loe ase of classes acquiring 
4 funilianty with booby taps. The same procedure is followed 
Hethe present bomb disposal school The musenme at the schaol 
was probably the beste its kind in the world and coutaimed ex: 
cellent ilisplays of every warring cvunty’s ordnance. 

By the summer of 143, there were so many tew developments 
in explosive ordoance that field pernwnuel were unable 10 keep 
tprto<dace in a satisfactory mmuer, To combat the problem, the 
schoul organized the mobile unit training program. There were 
two types of mniistruckborm at airborne, Each unit had at 
feaye one officer and one enlisted! man and expanded in some 
saves to tice officers and four enlisted men, The track units op- 
crmted within the United States Each nit was responsible for 
taining the aviation atdnance personnel at the variows bases 
Within # specitiod area, 

The tracks were fully eqeipped for giving a conse of instruc: 
tiow thae varied from one to forty hours. Seventeen of these 
tits were in fall swing when the war ended, 

The airborne nits were designed to give the same instruction 


in 


tmemeas, Five of these amity operaed thiromghout the Paciliv, 
the Carribean, ane the Alewtions and completed their work early 
1 E45 to the tall satisfection of the many comanaiedls Visiter, 
Asother vaining aenvity which originated chromgh the efforts 
of bonil disposal persanmiet was the Unexploded Ordnance 
School. Bomb disposal officers and enlisted men in the teid 
encountered siumerouy instances ol serivus accidents and feeali. 
Hes secarring when personnel picked ip unexpladed ordnance, 
Heth foreign and allied. ¢i:her to dispose of ft rhenselves or te 
make sniweniers from the recovered whjeet. Vhe dangers of such 
practices had Leen given only limited cireulation, With uiese 
fics in mind, che fit Unexploded Ordnance School in this 
eountry was wpened at Port Huciame, California, Overseas, this 
bad heen deme on a smatior wale at Bizerte. Hou af these schools 
were imediately saocessfil. Vive instraecient program, ay started 
at Port Hnencme and « quently developed ar aieat ot che 
other ten schools and omits, way divided inte ewe partes a two 
day course for everyenc and a iene week eoune for a specially 
selected sronp whe wen to be byt disposal assistants. Tue 
eAyjeetive was te teach every iain who went overseas how to ror 
entaze, asent aml sepert ps perly i bomb disposal persomiel 
any item of oripanee that was foend, By the summer of (MS. 


seven thensmid officers amt cilisedd ae had reveived this 
Dist een tees 


ft is imteresting to uote that a amber of weamen were abe 
Hained inthe anol bow dispesat bewween the period ul HMI 
ail 1H ty pelicve male Marines inthe states for overseas dan. 

In Nesember of [O15 shortly afer Warld War Ho hostilities 
ented. the Naval Mine Disposal and Baal Disposal Schools were 
seovbrined ancl established as the Explosive Ordnance Dinpost 
Seliont ar the U.S, Naval Receiving Sration in Washington. D.C. 

In Angns of TIM, the now combined schoo) moved te the 
VS. Naval Ponder Factory on fackson Read, Indian Heard, 
Marstant. 

Tin TONG, the Burean of Naval Weapons foraw the anced for 
a separate aint m conduct Explosive Ordnance Dixyposal research 
and developinent ail theteby designated! the tirst Explosive Ord- 
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wince Disposal Unit for research, evelopnient tests. and eval: 
fatboy at the EOS, Naval Powder Factory as aan inten! eure of 
the yehoul, This ante was ner designated as the Exphsive Ord 
naive Dispost Technical Cemer and at prevent is entitled Ex- 
plosive Onde Diyposal Faeiliny. and Incated ar Sinmp Neck 
Vee. Marvliod, The facility is new separated fram the Ex. 
festive Ondine Disposal School and has its own Commanding 
Olfiver 

The Exptesive Ordnance Sehook: which was located on Jack: 
fon Road. Cndian Head, Maryland: hegane about HHS teaching 
chases to all memiers of the artiterd! serviers und again wes bored 
to ree yaew and berger qiatters. i 1a on Minis Avenue 
where it presumely stands, 


The mission of the Exphsive Ovdnance Disposal Seboul las 
thanged comiderably since Hs beginning fn te ot UL 5. Naval 
Keaol Dixpesal School ane iow neces: 

‘Mission of the 1S. Naval Explosive Ordinate Disposal Sehewl” 


Under the divection of the Chief of Nacal Personnet 
te train selected officers and ridtisted personnel Of the 
Naty, dre, liv Fonee. wink Marine Corps. including the 
Natal ane Marine Rewrve, ia ire fet metheds and pon 
Cedares for oecoverr, muluation, anil dixpowet of the srr 
Jace nel arderwater explosive ondnancve employed by the 
Contend Stites anid by athev mations 


METROPOLITAN, CIVIL UNITS AND THE 
NEW VORK CITY BOMB SQUAD 


Wy is diffiowlt ow state when on where the fine metropolian 
boints sqm was orgunved for the pruinpese of combating the 
thieat of civil bomly, pewehoti bombers, or crrorisi. The rival 
sng wars and bombing darme che “Roaring Twenties” cer 
tainty tiedicated the need for such iaining. as bombings were 
almoye a daily incident in major cast conse efties. 

Most larger metrepelinn cities today hace organized and 
Halted benth disposl personel based. to some degree, on the 
Hither af ineidemts handled “The largesr and perhaps most 

iz 
ight traimedt of these units is the Now Vek Clay Boal Seyunnel 
which inating an eflictent anit, described herein, 


New York City Bomb Sjuad 


The New York City Potice Depawtmnert Menils Separad yoy 
founded in April 1800. at a tlie cher aves were eomicn 
instramenis Of extortion anvwrg forign bor residens of New 
York Ciey. Arend ie Lint nremibers and eariy comuneaders wits 
the famous Liewteninr Jrsepl Pereusing ali was to be killed 
in the pet formance al chity some six Yeaes Mater and thee then: 
sie miles aay tar ont dnvestigativa: that Fxue ou thee stoeets ot 
New York City. 

Alter Metrrsine’s deach aitd tlie Hawakeap of thie seeret sucietis 
inte irpenicorioms nha fied preeipé it. Cornnity sapencct 
Hoortrodt its attention te the anaretiiats ole lal adapaedt cle tony 
a5 a weapon of ren in the cays thetr precede! World War 1. 

Upon his coumiry’s coteanee inty chat wa, imenberm wf the 
hom squad were actached tw Latelligence Departinents of the 
Arniy aml Navy ami fark ay their ehiel iission the prevention 
wid devection of sahorige, 


A period ef sociit mares following the war culminated i the 
inlanions Wall Strert explosion of Seprember 15. 1020, ia wh lei 
thireynine pervons were killed and fundreds injared, andl which 
faunched one of the must extensive juvestigations ever conducted 
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by this squad. 


In the 120s and 1920's, Dembs were often employed by rack 
steers cand it was agadast such activisies thar the resotirces of the 
Hronils scree weve ob y atirerted, 

On fady 1. 1M0, just prior wo the outbreak uf the Second World 
War, deteetives Joseph Lynch and Ferdinand Socha of the bomb 
squad were Killed hy the explosion of a bomb whey fad just re 
faved Grom the crowded British Pavilion of the New York 
Workl’s Fair, 

From 19011 to 1957, some th free bomls were set in varions 
places of public asscinbly chvongheat the city by a “mad homily 


er.” The arrest of George Metesky climanxed seveutcen years af 
intensive police investigation, 


1s 

Vie the fast cheer amenity of L960, a series of clay bombings 
Culmatuived iy the death of a lifteen-vearold girl aboard a subway 
trata, The case is still active. 

Thus. through the sixty years of ity existence, tle brandy squad 
las suecesively combatted the secret soeietios, the anarchists, 
the abeteury, ane the demented —all ot whom used the sume 
common denunminator —the bom. In werent yean, a new group 
las heen acedert —the racial cerrorivis, \ nationwite increase tt 
dis type of bombing bas mide many baw enforceinent agencies 
acutely aware of their limitations in this area The bomb squad 
provided training for many members of these agencies aml made 
available information based on the experience of the oklese and 
mest active orgaiivarion of its type ia American police history. 

Eat year the bomb spas investigates and handles over one 
thomsand inciletus involving bombs and exlosives i New York 
City. These mnge from the unfounded telephone threat to the 
live bon, 

The New Vork City Police Department bay a bomb seuad 
composed of mendber of the Detective Diviston. overating om a 
twentyfour hor basis, This squad is assigned te the lanlling, 
distmantiing, amd dispreul of boils. explosives. and suspicious 
packages: and po the investigation al explosions. 

Applicants for this type of duty are initially seloeted From chose 
tember of the deparment whe have lat poor civilian er mili- 
tay experience in demolition, explosives, and crdnatice. After a 
Hiree month traiming and trial period in the omy squad: ex 
Commpassing the ase and operation af techincal equipment, and 
the handling and dismantling of infernal machines. suspicious 
packages, and tilitary ordnance: these trainees displaying spe- 
cial aptinvde and ability are then permiadiently assigned to the 
Iecranly sepenaed. 


i 
Chapter Ht 


EXPLOSIVES AND EXPLOSIONS 


ao) 
Exprosives today preset ao great ¢liallorge te society bes 
faese ef the Tantiastie power uleaved ia arteries secutinls, 

This pincer canter be underestimated and 1 have seen ex- 
Plesttis Hhiougl the vear jrfoni utpredictable and tnbelier- 
able 


Diniey World Wars toad 12 and up te che Korean war, the 
effects gained Ihy explusives were primarily of te last nature 
bat three wars and eppedip research have ushered in newer 
effects of explosives; such as deep penetration of steel aunt nen 
crety, directional effects in che form of alte high speed frag: 
ments and shrapnel and white lat jets. 

In One instaice, forty pomnels of cxphisive drove an cight ton 
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1, High order detonation — This term indicates thar the ¢s- 
plosive complerely detonated at its maxinum velocity. Dts 
ing this type of detonation, the citine mass was consumed 
or exploded at the rate normally expected. 

% Low order detonation — This tern imaicates that the dety 
nation was incomplete or detonated at a tate lower tlhe 
its maniniuin expeeted tare. These lactors can be caused hy 
svch conditions ass 
a. Detertorated (old explosive), 
bh. lenyneper initiagen, 
6A pron marrige or ack pb cominuity. stich ats sepearagim 

of the bhisting cap anid niin charge, 
d. Accomplished purpsely by a trained technician wine de- 

sires a dow erler detentions sack as in bon: dispenal 
In tost caves a tow order clereration will leave chunks of 
powalered explosive spread tt a lange area arund the site 
al the detentions. 
Many boils disposal personnel ases ehosified techeriqnies 
to attemy the lew onder derenation of latger bonibs and 
various neunitions, Ft is amazing that, in many caes. they 
can cune a bowl commiting five Lenetred pores of ex 
Plosive te split ane open ane merete Ini harmlessly. More 
aeiaing is the fact hat they axe explosives agains explo 
“ives, He soe dustaiices, flow order detonation will detonate 
tall ail ale explosive ty the hemih case ar an cans! 
nite and leave the other ball Iving aronned the agea on huss 
chutks. 


EXPLOSIVE FIRING TRAINS 


Most explosives and explosions require what i termed ay the 
firing rains vy achieve ditincions, These ate a series of stepy by 
which a small initial aneuel of energy a butt ap te the lnge 
mnonm required co mnsure tle explosion on detonation, Esper 
sive trates will vary im struceate trem very simple te complex, 
dypendinig on the actiews requived (Figures band 2), 

te 
The general living trajos listed in mest manual aver 
1 Basic propellant train, 
2. Basic high explosive trai, 
3. Ditne action high er low explosice tevin. 
4. Superquick action igh or law explisive torte 
5 Pewedes train delay action tain 


BASIC PHOPELLAST FRADN 


PRIMER 


[ PROPELLING CHAKGE | 


BASIC HIGH EXPLOSIVE LAAN 


PRIMER 
RE JOR 
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BURSTING (MAIN) CHARGE 


Feeret 1 Menpellaat aid high explosive trade 
su 


BASIC TIME DELAY 
ACTION TRA 


DETONATOR 
OR IGNITER 


Panwa 2. Tinie cletay train 


SENSITIVITY OF EXPLOSIVES 


The sensitivity of explosives are normally determined by the 
cane with wheel they ean he initiated. Pure nitroylwerin. far 
example, can pormally be initiated by merely dropping the eon- 
tainct om a has sithice, whereas a desctsitized explosive such 
a ENT woah! secuige mermatly a severe shock, 

Mos} explosives ave desensitized to some deagsee int the manu. 
facturmy process. bot varhous conditions cam cause a clutical 
change that can render an explosive compound so sensitive that 
the heat of the lana body alone may cause it to denonmare. An 
example of chis is barlly decennpased nitvaghycerin in a mictallie 
container. 


| 

Most explosive aanulactiien laboratory test explosives imder 
conteilied conditions prior te shipping te insare the degree of 
sensitivity. “The factory which will affect the sensitivity of an 
explosive are: 

1. Grystal size 

2. Density, 

&. Temperature 

4. Mosture, 

5, Coating of che crystals (wax, etc.) 

6. Distortion of the crystals 

Most military secondary high explosives ave required hy spe- 
fifications to be rather insensitive io heat shock or friction but 
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certain comuncreial high explosives are quite sensitive horas 
of cost of manufacture far public tse. 

We should never underestimate the sensitivity of the explosive 
resardless of specifications, as they are teed cole as a guide ta 
ASeTS, 

Same factats whieh may cine cerain chemical changes 1 
make an explosive dangerony lor handling are; 

1. Reaction with cerain metals — Sensitive salts are lonned 

* Temperainre changes — Extrone leat or coll 

. Powdered explosives — Powceting of ligh explosives Caen! 
by yonel handling of comaiiers can be extremely dan- 
eros, 

1, Chemical reactions — Cert 
jected jo pevierts ot prolonged unstable stowage can ton 
explosive gases and salts sebich will case tlvette te speanimane- 
ously ignite oe deronne and be bypetsensilive te bounelhines 
became of thei etrate nature 


1 explosive eotipeutids stb: 


METIIODS OF LOADING OR PACKING DXPLOSVES 


Mast explosives are taaded inte anmeuniiion or packed: tite 
Hertain comtialmers as bullows: 

L. Gast loaded — Olen telerned te ay wnched. poorer. and 

tovled, This methol provides fora high density explosive 

wie iy Logie as a sell, Most USS. oilivary togh explosives 


wire cast hoaded, Exaniple, PNT in test reitios 


“2. Press loaded — The explisive ix powdered and pressed tiie 
ihe Comminer with a num, This poocess 1 tineconstiming 


abvel int tine chesataetale. 

Exnusion method — The explooive is led nite a hopper and 

exuded inte the comtaine: by tocar ol a wenn gear screw 

L Pouring — Vowdered o Paked explosive is poured inte the 
commer. Many explosive hand grenades are loaded in this 


reaate 
Y Black fined — Tle explosice is pressed dire blacks tnd 
merely fesertedl iret the tuition or Continer. 
Mad foading — Certain phistic (pliable) exphsives are 
leaded inte cemtainers in the Held bx merely shaping it like 
purty ail packing the eeatainer by fread. 


oy 


Chapter 11 


BLASTING SUPPLIES 

Mosr eXplonives and devices asust he desteayed by the appli- 
cation of explosives agaant expletives. Therefore, the training 
of bemb disposal pervnnel ie the ise of explosives is of the 
cimest portance The best way te cain bonaly diypesal per 
sonnel is by actual Feld trainee in the handling and ise of 
dlemehtion outteriats, Confidence in demolitian am only he 
pained by acteal ave. Books ae) saeals are impertant, bat the 
fear of handing deimelition muateriats can only he overcame bry 
close contact aiid Lomiliarizarion with the naneriads, Ie is recom. 
tneutled chat any deparcnent ongavigieg a lends squad smd che 
team menbers lor a special conse in the use of demolitions avd 
blasting supplies. In many Gee. this tating can be accom 
plished by liaise with rcarby Gage nailtary installations or 
military explosive ordnance dixposil units. The following sa- 
tions will explain certain blasting <upplics and their ase, bat 
miual Gell taining is eseutial and Ue tstuction. should be 
sive by a th whly trained techmician fully aware to the har 
ads invetved. Gontidence in the mse of explosives will come with 
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field waining and the ellects of esybesions veill be leamed dur 


fig this samme comrse. 
pet | 


BLASTING CAPS, COMMERCIAL DETONATORS. 
WGNITIRS AND INDTIATING DEVICES 


| Blasting aps — “Tliese are groped inte to major cate 
govics, electric and nomeleetric. and are short capsules of copper 


THESE ARE 


BLASTING CAPS- 


Titer & Bhorims copy clowen and qermcleurh. (Gewresy Erocinte af Maks 
ets af Expionisent 


Plug 

Water Proof 
Compound 
Puy 

Bridge 
Primer 
Base Charge 


fs 
| 
HA 


& 
uw 
be 
Laake 
a Sie te 
3 £22 a & 
& Sania a 
i 


‘ 
rk 
: 


Freee 1 Aeornet bhatt cope commune Arnie uitgateet. special leroy, aad smt-elcetric 


¢ Match 
Primer 
~ Base Charge 


; 
-Pikg 
= fimck Plowetee 


Sul 
vi 
r] 
¥ 
ie 
+ 
= 
“ 
. 


Electric 
Leode 
Arphalt 
Powder 


Plug 


f 
i 
RN 
Led 
fr, 
j 

g) 


Mately 


Ra 
2 
é 
& 
1 


- Sulfur or 
~ Black 


Nincek Powder 
Priming 
Charge 
Falminate 

of Mercury 
Bawe Charge 


Aluny inumn 
Shelt 


~ Salety Fuse 
Capper or 


x 
#4 
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3 
oy alumina clave ai ene cod. Mhey contin a small quantity 
oC one or amore of the indore sensitive Iigh esplosives. Regard tes 
cif twin size they are very jeaverlial ated are sensitive to hess, 
» atid tle Tauatledd vw re. They are iayeel 
ty propaga the detotaring wave whit Wh will expeletie nai 


charge high explosives Blot caps cin be mitimed by tears 


when kk, on lier 


of a tnerming time Lize ur by clectical wites and battery pewer 
apryatiedd Mayet Uolastiten caps ine abit the daneeter of a dene! pan 
en ct) ath will ange io feteatty Loon ene dicks Go six iniclies. 


1 ee ata eens 


Pint 9. Neeiates tiie Dedueet ian Hap prnchoayy eet TNA 
Cana 


ations BOL De 
Peet he Niaerires 


2 Detonating cord (pried) 


span eng (eeaqy level 


Detenaing card is a detes 


ptaze teed for iting Commercial explosives 
detmating wove dew the legth of cord jute 
Amin charge exploee. I iy a very son, Uesitile cord ales 
come loti iach in diamerer tint ave 
explosive, Wien the shetmniuieg cont 
with a bResting 

tartely JUKE bee 


ty transmit ig 


1¢ Containing a prowerfil 


nd is initiated 
the sehacies at dete reaches approx 


tiles) jar seer 
we 
Vaitacencd. when deratmireeh bits the 
Whisting tony itt all [ovitaes as) will tramanis the detonating wave 
Hicin be asstetnedd that 


inihatibg energy af a 


ered tee the eather welecan mili anced, Eh 


if one end of a soip of detematine ver ere wserted tito a 


Avnamtte stick, nechial om ta oiiles aml detec. the detonar- 


ing wave would srike the dyrnanite bee ote second wad) explode 
ane entrertiedy ser 
4. 


or detonate the aah. Whreteas thorium « 


rcnsitive ta he 


sitive, detonating ford ts coterie! qeine 
stick, of (niet icons 

A highe. dows at slut ie eheiebaw proent i the use ol 
Aetonating corel ard dis teed cospidesatdy Te many military 
CpeTL Hay Detonation cord i mernilly beated eam spends Lor easy 
handling an! ranges i cele aad appearance fron a waxy es 
ternal cra stimy plastic. The Busige Dichtord Cony 
bery, Connection: pradiures a wide 
for many lick! ayqsticnt hk line, 
ft will initiate many charges sinmeianceusty without the moves 
sity cl eesiien semcbtipler Ghassan cap teks, Ag aditir 


ol Situs. 
varie of detanating oe 


tls 


re ated, vyol as a tanch ero 


wend satery 


watt 


feacure ii) the lise of de a con is chat it is thot stscepeitele 
i extranceus eleetricay (halrtnimg, ete) and alfonds maxim 
safeey chying Telastingy cyperaciens 
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el 


é 


fm > 


DETACORD* 


Cit ai SE 2 
eee ee 


PLAIN PRIMACORD* 


LEE PEC a Lae 


REINFORCED PRIMACORD* 


(tease one eevee evemers 


tae Sl 


PLASTIC RELNFORCED PRIMACORD* 


PLASTIC WIRE COUNTERED PRIMACORD* 


Pacer te Mrinecet (letomariieg anil asortedy 


a 
Safety is increased by ave of cheating or pr 


word during 
erations as a means ol deronating a main charge. 

S. Igniters — Igviters ane used primarily to ignite rocket imo- 
tors, slimalates. nvise makers on black powder devices. They 4 
Hsteill) samsabectiaedt ina plastic or mendlic container and will 
cutain a black powder imaiting charge when ititiawd, Some 
innirers, called “sqnitty”. closely resemble blasting caps but are 
ied fat agnation maker than deromation Most igniters are of 
the clecteoal variery Lan wane commnercial Hens ase time ar slow 
Intrieg five as a moans to ignite certain devices, 

1. Safecy fee (time fuse) Satery lave is a medi through 
which fire is commeved ata contniens and unilorm rate to the 
Hreloctiy blisting ap or explosive charge. It consists of a cain 
ob cpecial Mach posedor faze. supported aid eneased i varions 
wplings el aextile and waterpreofing materials, 


lasting 


Safety Mave is slightly suabler in cliameier than a blasting cap 
wl ps ually iced or sold in SOfoet coiled lenghs The faze 
las aowasy appearwnee and will come in colors: sich as one, 
black. and white was. Nuraing time averages about 45 see 
per trot 


Foevae 7. Salery five, Stefan cette! lenyettes 
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Fram & ty fee of Clan which sbueots sai of the end of thy 


sary Laie ue thee paver trae as amie. |\ pet edt Torre calieal thie “ean spit 


Tyganitbinte 9) iit” 


Shomer eat el at rather ered et thie Bize setven tlie poorvibice Wie eave) Uvenanh 


(Certertion od the Dansngineditey (tewel Conmqany 9 


FUSE 


DETONATING 
COMPOUND 


POWDER COR: 


Pane & (Combriesy vit 


thie Peietierte Bia dead Crtnpame) 


Softens tere erioyed prepent) aan reelortnie ey 


bi sa nanan oEnraneNne fo verernatetontesteneataeaey 


Piewe Wr Aseuttedt seeles ad safers Thoe, (lustese of che Biden fickhed 


Compuware) 
wn 
MISCELLANEOUS TOOLS AND BLASTING EQUIPMENT 


1. Crimpers — Cop criniper are small wols resembling a jaar 
of pliers. which are ased to securely fasten a blasting cap ta the 
silety fuze. They consist havically of crinyer jaws, cutting jaws, 
& pitich oe ene hatlle, and a serewdricer hide on the other. 
They ave tiormally constructed ola womspanking type ot seta 
and are esential for salery ancl efficiency in soneleeii: blasting 
operations 


Frou 1) Cap ovieapers, Upper set foe bid ori 
Du Pout Superior omchine eriaper 


pins vil dower ser iy the 
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Blasting machines — Blasting amclianes are ased te generate 
current for firing electric blasting «ips during field disposal op- 
erations. They ave operated by a<jiich twist of a handle or. the 
larger machines, by a downward thrust of a phanger, Some ma 
chines ane iagietos Inet the large majority are modified gen 


erator. They ave naitiatly rated ly the nomber of copper wire 
3 


” 


clertiic caps they can be depended mpent 10 tire in a straighe series 
circuit, They rate a capacity fem one cap i 100 caps. 

Tt is fotevestiig te mete that many disposal personnel have ap 
propriarcly mivkiamed these machines as “hell boxes”, 


Feet 12 Die Fone perket typo ten cap hilt nuchior, (Couney £ 
Pre Hivnit ade Nenoones Gare 


Prat 1S Blasting mii his heme capiicte plier types, (Comrteer Ef 
Loar Waist dhe Neubert Cony 
oe 
S. Fuge Lighters — Fuze lighters are manulaccired to provide 
a quick sure method af igniting salecy fuze The two mest cam, 
mon types ave the gull wire type dnd the automatic cocked pin 
type. They contain an internal inition compound which readily 


inmnes the [tae wloenm iitiatect, 


14, Pall wire fove Neloer 


Pees 


1. Civeuit testers (galvanomerer) — This instrument i user 
by blasters te teat the cireuir prior to electiical mpbanon and te 
determing that the cteun ts complete for Urine. Phis machine 
will tnelicatre int existence ol keake or shore civenits al the ap- 
prosininte resistance of a ciredit. A amnall current generated ly 
a stwall silver clidevide bauery within the galsanemeter js sent 
Mroupl the creer and bias caps ard on its catplerion will 


THE POOR MAN'S JAMES BOND Vol. 5 


register on the machines needle-like power 
wilbicion 


The machine. in 
Cn fie teed in series an ather civtiits te liock oat tials 
within the citeiis 


Fee 0. Bacy Pheeet ete tenner 
Mertes boo 


AGaneneter) Wonk Carre: cae 

Lies Penne ofr 
aT 

IMPROVISED IGNITERS, DETONATORS, AND 


ASSORTED BURNING TUZES 


Newer Cay 


L Improvised igniters — Consists af electrical or neehanical 
devices designed to initiate ay incendiary oF explosive Dy ineans 
of a brisk thane, Some of the mie eanmion types of Huprovised 
igniters are: 

a. Light bulbs: Flash) belies and light Walle are often used 
by drilling oe Hiling the ends of a loth) and filling the bell 
with varices flash mixtiites state ae Black peavder or pliote 
Hasty perwdlor Ulver tlle is thet fired by wires whack are sel. 

dered te the base of the hudh and clectrically ininaed, 


Poaceae 16. Eiqonieesd electrical Gelt ball) igonter Lilled with bheck powder 


Li, Potassitn ehievare ane stigat igmiters: (sed widely as 
ar fgttiter imintire et sometime, as an explesive Tiller These 
mixries can be pice costes bes 1Saye cm sella: acid ate 
Tay) Vee beanie tte 

©, Chops: Meet aircratr tables stp atilive a snuntl 
park pal 


allot a gle phen 
Cype el tteter 


“ Phese ate edten deed as a ber wire 
Phes are thoeatheal jite pipes or Tike devices 
Yer dourive islaek Jrvwder +) Stitkeless precdet by tewans of a 


theme dletyy aul cleereloal cumen 


iL Rifle. showgun and pistol cutridges: Widely imcd as a 
Heres tein type al foiter. Tn asseanbling this type a igniter. 

the poerpenaion tierchy cettiotes the sina av pirsjeetile, closes 

the open end with waceling and cecssthmets @ fray pin of sone 

Bad 

type. This tvpe of igniter & used considerably by professional 

rerteristy pnd salmicres to ignke black powder bombs and in- 

werddiary dev ites 

2 Improvised time fuzes— These are constructed by use of 
various burning powders and certain cheniical inistares. Some of 
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tie mere commeuntly ima provized fuses ane: 
a. Cotten stam dupregnated with sclitions of potassinian 
elilorate asd sregar, 
bo Assented commercial lirewerks fuzes. 
¢. Cotten string saturated with wet black ponder or smoke- 
Jews prowdder cusscl sur alriect. 


i Mastuve af howsechekl 9) 


ce anh black powsder med to 
Tpreginite eetior seine 
© Misiwe of potassium pormaiganate, Dear, and sulplror 
jserted fete comin doinhins straws, 
{, Model sirglne viming fave sell for a bueving timer on 
acute! wieplanies 
3. beprevised Deco 
iniprotived, as it is ex 


— These will rarely be encountered 
ly darreetous be atone be conserve 
a deionatey (blosting cap) ontside of Jaberarery conditions. 


tow 


PRIMERS 


Primers are geverally fect as steal! devices containing a pr 


tag commpentied ised te preance fae ow small eXplosiems to trans 
iit Hone er heat to igaite propelling changes, fire beat sensitive 
dete 


aos. on starr pecker igniter devines Tyaiters are eenerally 
seuped fate the ponmsien or Epietien types as te initiation. A 
wan) example ofa primer device is the sal romend prince found 
in the center of the base of a statedand shergen shell. The blunt 
firing pin of the shotun strikes the primer briskly, transmitting 
a spit of flame tr the wiokelos powder, driving the pellets hy 
the barrel of the gan. Meiners are offen used by terrorists for 
ignition purposes aie ao be procured By most gun shops where 
tedowling Mipplees Are satel 

35 


4 


Chapter IV 


COMMERCIAL EXPLOSIVES 


The following list of commercial type explosives are perhaps 
the most general types encountered by peace officers today. In- 
cluded in the forts are pe Kev identificacion features and 
tluracteristio which may prove valuable showid the explosive 
he cucountercd. A separate seetion has heen deveted te nino, 
nivcerin bevanse of its sensitivity aud the extreme hazards in» 
solved in dealing with this explosive. bn addition, dynamite is 
included) as # separate sertion breanss of the many types found 
and because of im wide use. 


Phe explosive lonns contaia seach iilormation as; oulor, dete 
hating temperature. sensitivity, isitintion. and disposal methods. 

Commercial explosives are normaliy encountered more by the 
peace olfices than military explosives became od their availability 
1© civilians. Ie onaany cases, peveletios aad saboteurs will resort 
te thelr of a chiliam constraection Storane site as at ay 
fainitig bulk explosives (Figure 171 


as nf oly 
These stemage sites in a mht 
jerity of cases will house the Ilasting caps, time fare, and bulk 
explosives afl in ane magazine qr bunker. Breaking inte this 
type of site provides the wndesivable with all the ewentials needed 
t trigger a bom and prevents detection ay would be the 
if a purchase were made. 


Gise 


a 
COMMERCESL EXPLOSIVES Clim) 
NAME Htaak poniter 
COT: Shia hack eo) hawer 
FVD Lane ex polemane 
DLTONATENG. PEMPERATU RE: pn 
LOPMEN. SE PUTOLS Pantene of prtess batdet 
SENSTEIVEDS © Earermicts seneitling ty Iecrt ster kent Hsetiens 
PST Wiastiogs week preqpeetlan betrstiogs eheatpe. tedadatns rpalebouitely, setets bere, 


were 


ey er 
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Ce 3K 
PSUPDV TION TRS MOTE Speerk. Btn, sfeteins pets otianpe Eelem 
REACTION WITTE MED SMAS Crheions 

PESHCOOSAD © 1 tacavelieg. gre tracery) 


COMMERCIAL CN PUGSIVTS 


wt wate NAMES Stnarleliows penevicas pdieghe heascy 
COLOR. Mak aukey cr brown 
TVPE: Low tagenive 
<= VETORAPTING TEMPERAEURES tenitien temperainee M15'C may denna if 


Whee @ Ged ine He eteewe 


et vine! aaveel ierae tery’ 

LAP UING MLTR OS 

SENSUTEVEDY bewinie 

USE, Mastiong & or pronpollan! gomddet 

INTILATION KEG DRED Pat 

PENT TION ROT RULE: Prineer. yoink, deta tet. or Bln 

REACTION WELL METALS: Ukaienn 

DISPOSAL: By hemning 

REMARKS tf 
wintels te 
tier. ih te 


y & diff) Ler care shoattil be eveveisecil 


oe Mowe 


spank letena 


oot ot Fone LR cvintlingbers pol secdend anu alee 
ahorois as a mae charge tor lente Uo cos 


o Warring 


vt Prurae 1 Srpniceless jeowalors soled dn gate sliope 
OATS 
peel wertovenl tour DYNAMITE 


Peete VE) Contois hae site ex pebasiee steerame: lene be jakvn 


Dyuamite is med rather extensively by psychotics, sabes. 
” 

REMAINS! Black pacer be Cotidete rest ter ae Ulhe direet clititeniee dosp 

a a 

uit te seve 

ex uk THE 


ie tna saterackers, and other nndlesinbles becuase of its availability 


& foot ane shocking power 
hee por 


vivir tes 
1 te 


here 


ignition ta « ven 


Diraasites are asnalhy ascd ommmerciatly as a blasting agent 


Ht dy setebit winced ny cals 
ed Wr pire shioyes al com be gienpoed inti the 
Werelote ei I 


wh at you 


aan prorvtierthes pew tienrerdine elenidie, 1) cate bee veantits basic types binned Debawes 


4 it bho 


wieit 4 we ae we eee 


Straight chnamice 


COMHHEETEeNT I) neal peace edficet 


pipe lente ete 


Thasting gelatin. 


5. Geli dynnmite 


4. Low freezing and munatreering 
my 


BOTTOM CENTER PRIMING 


= 
oe 
Wott CAP GRACLAL 
BENDS 


Freee St Dinawntc (art 


pritiesl ete aepeiel (Conroe Fd 


wn dy Netreesttts Gary 


S. Military dyeamasite 

6 Permissilde dynatniiie. 

7 Atimeuia dviauiiee. 

ALL dynaniites exeepe mititary chante conmin nitroglycerin 
phits variations of pisorbent ititerials, oxulisors, ete The strength 
of varous dytiamites is indicared on telel. such as 40 per cent 
indicating thar the clynaimite cousias 40 per conn of nitraghvecrin 


by weight 


Dyanrites Ol variows types yongs in detonating velocity fran 


Feu 1%, Blystinne pomeiers Miemiog exer pies ol varios bypes aml grailes 
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LOW doce tar 23000) Leet per secnrid 


Must alvtamiecs have a lewer detonative yare han miletary 


Heterls explosives making ti suitatile 


eh commercial seni 


hecarese at thie “heaviie or pushing eftect 
Most dlenainiies are sersitive to tect, (aalber Heenp vet (ster ba, anne 


Veith. Pliew aise will detorate if lenel in large cpiuritics 


Dhomaniiie eequives a detonator asa tteatis of initiatbes (eleciic 


Of Borel te cap 


Siaighit cdvanites, because of their witrow 


VoOCTIN aenien Ave 
comsileredl ter te very setisitive al an Cer taiey winperature iy a 
freer stale 

Dynaiiite (oniges in color, In mest will be lound as a vedebish 
‘uo 
vitllow to brownish vellow and resenible a crumbly plastic mass 
Gelatin dynamites, however, ate there plastic than the straegtit 
dynamics and cur be moulded better 


mkerm. extract the maw etre. 


Many undesirables, such as calec 


glwerin in various fori from dynamite ane use this as a blasting 


1. The procedures used in this method of extraction ave cos 
ered in the nitveghveerin: section 
Dvitiienites are fiernished in a wie varlery of sites. They are 


usually civicded tte twee classes: sreall cartidges. being uniter 


four inches in diameter: and fare being erver Prete 


CAHdT elise, 


Diches i divmeter 


Frenne 22. Ditruanite cantviler wih mariage oF jotting tube. (Cease FOF 


Tha Peet ele Notes € 


The went 1" jth lies bw eral 


jalan cHametets ave big vad thy 


» De hee sive ditenecters., float te Gs boc lics seem 
Mums 


cise of denomite are shipped he peels ty the case Tlie cass 


Keo meore te demand with lenses ap ge cthoty neles 


are compra dedd al waned on fiber lard 


The disposal of cdvaaavite will be foriid in the dispanad section 
| | 


ol rbins Teoh. Py yeseniiee cr. cath be Teeriicd cin senoll qian 


Facvar We Aseapred! damnit 
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tities) or detonate! The recent trend im dviamites secon ue be ta 


tes eagrvaces trate as a substitore bor scaitive mitrogivecrin. 


Feit my 8 Ebvenauasion cise, far goannad cGoswtess bt Ute Poet che Neneraes 


AMMONIUM NITRATE 


The use of anmeoninm nitrate (fertilizer geade) as a bigl 


Le 
plosive is quite possible, hut requires more than jost walking 
inte a hardware store, picking out a lerulizer, and priming it 
imto a bombs. The fact that it can be used as a lethal high ex- 
plosive is evidenced by several recorded cases. Perhaps the most 
prime example is the “Lexas City, Texas disaster af 147 where 
a shipload of fevtilizer grade ammeniin nitete exploded and 
alinos destroyed the entire city, with a death toll of over AOU 
penple 

Ammonia itrace coupled with confinement, water, and ex- 
cessive high tonperstares till form dangerous anumonia lnmes 
axl gases which may detonate as evitenced by the above disaster 


W atmeninn nite is an oxidizing agem that mised with 


Frota: (Comte EL Tee tent de Nemours 


Jemmotion) etrete yril 
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a sensitizing agent (uel oil) and properly primed with a blasting 

cap and booster, will detonate with violence. le requires contine- 

ment to propogaie a gol detonating wave lan. once started. it 

will detonate at rates vip te 14.000 feet per serord Anime 


cexlosives, mined properly cur be compared i screnmui hl 
Thre asenerg 
tse al aan 


nie 
te a goed FO per cent st 
induary and Whe milituy lave heen researeliing the 
uslv the past lew 


clot civavaneeate bereNtuneye 


monheny nlite as an explosive quite ci 


years beciase of the tow cost as compared tr corher explosves 
1 he Du Pont Cenpeny prediwces amnvoninm titrate ~prilis” 
teady for tive in cratering and Idasting operstions (Figure 24 
These poills, lowenet. are quite hight) refined companied ne fer 
tilizer grades ane. in this higher grade, vill requise only a len 


trates arte eed baxemster bor deter 


Armtieniten mitates. because of their avaitabilion. stoned ces 


Bunty be considered ay a ready “dea vensell Rie” fear poychentics 
anid Sibiiconrs possessing ap explosive trotsiig hae hated 


Frets fh, Amora nitrite putes (oumes 1b the tone de Nemour 
ta) 
15 


wats 
Comtanaa 


ANAS LANE ATT 
PET Owe 


car won 


citar 


nipceiaties Coan 
Tuneuy 


Pripan 26. Milnes atormecseetir craterlies charger 


ry 


Forty pean uf ase 


NITROGLICERIN AND DISPOSAL OF NITROGLYCERIN 


Nivortyertm (aiveervl atininaie: was firs prepared in TSi6 
or carty [RAF Iw on Ieation t al Axcania Sobrera, Sebrero kept 


his secret closely geared for vears but, in 1867, Nobel ot Sie 


331 


THE POOR MAN'S JAMES BOND Vol. 5 


den clfectively: desensitized hittextyeerin and in 1875 Syougte 
forth the explosive kaews today as gelitin dynamite. 

Clever is by-produc of scape manotactore but when treated 
with sulphuric and nitric acids becomes aiteogtycerin. 

Nitroglyeerin is an sily Tiquid which is celertess when pure 
bee, becuse af dueparitie. is often found te be sailky to vellow 
fer color 

Nitreglyeerin is the mioest camionty ised explosive in. safe 
blowing operations. [isa liquid with an extremely high speert af 
detonation (24,010 FPS) aml henes is probably one of the most 
electing explosives, ouside of Wilitary types for Shearing steel 
in sale cracking HpPCRM NI. ete, 


Nitroghveerin is a invest dinero lacquriel inl can enjode ~ 
apparcatly spomianecausly — trom such caves as a slight jar, over 
1 b Ba | it ye 


4s 
heating, chemicl reaction with container iaterials, of impair 
ities from storage. In certain cases, it has been known to de 
lor ne appareit reason at all, 
\s meanufacturerl. nin 


ete 


lycerin is usally found in dynamines 
a the percemages of benween 10-60 per cent and is tenally the 
suutce for criminals to obtain their pure (crde) “mitked" nitro 
VCR ums, 


fon sale Whew ing 
Mise mirogheerin ix seldom used by iodustry and then only 


by cermin larger petroloam companies lor fraceaving formations 
in oil or gas wells 


The ermiival has these posible sources for Obtaining ito. 
giveerine 
}, Stolen Lem oi company storage areas or dynamite manu 
facuining companies (lifficult, however, Lecause of security 
TeCUSUETN ES), 
2. Crude metliadis ot extracting from) bigh grades 40.60 per 
cent dynaniite. Several inethexls of extracting have been used: 
a. Heating the dynamite on a steel plare over an open fine 
aml spooning off the collected sitro-residne {most hazaved- 
ous ly 
lb. Tye heated sait solutions 
© By “milking” the nitsoglyecrin in a silk stox his under 
hot water, The silk stocking method prieduces the best grade 
Ad nitte produced by this method is usually a pate brown in 
color. Tt should be remembered that nitrogtyeerin produced 
in this manner is extremely sensitive. due to the impurities 
ip the lewd 


a. The criminal may ako manafacture nitroglycerin by the 
diect nitration of glycerin usiog chemical methods and lalwora 
tory conditions, Nitro so made is usnally water white in color 
and sataples found usually contain a layer of water above the 
nioghwenn. This type of nite is also supersensitive because 
anatenr Wanulveiisers seldom dea poodk july of washing ot 
acid inuputities. 

c. By boiling dynamite in water anid sh invaenninis 
It should be noted that criminals seldom carry thelr nitro ure 

der safe conditions anid Frequent 


ad 


idents do occur A point 


worth notiog ale is that, contary to previews teachings, froren 
nitreglycerim is not as sensitive as the liquid material and, once 
frewen, ft can he transported as easily as liquid. In other wards, 
frozen nitrogtycerin is net as hypersensitive as previously thought, 
Semifrazen, however, it is very scrisitive because of a change in 
chemical comtpositven, 

Tt has a sweet 
taste, bat one small taste wall cause a severe headache. Prolunged 
breathing of the vapors or contact with the skin ean he dangerous 


Nitrogiveerin is a powerful heart stimulant 
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MILITARY Low EXPLOSIVES 


PegeeD lane HHT Nie: exydonivess 
rea) liek 


DOVER. syste fore: 

Ch OR, Vueley. 

PVPS bare co peieendy 

IHLPONVEING TEMPERATE RES Ives ae 1E6+E 
WH) BPs erteavetitis 

LGADING, ME PEO: Cost in peranent 

SENSTEEVIDY sercirive te Breat shew an deintiet 

VSB Veripe Mone 

PNOPTA PION ROUGE DRED thet aptk oy sternite with Deaton 

EWE DTN MDE MERE AES: Sleds penton ential 

HVSPHIS AE Met ne 

BEE AE NURS: Sivek tee prreipacttarate sire merrell) asiel Toe fee omitataes be ae prey 
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MILETARS LOW CNIS ES 
NORMED haute tae peep dtinnete 
TOOLCHY Bane sprite te delet 
THEE bow engender 
VWETON UTES: TEMPERATURES: tetniees at bMS net wilt aberrae it Ananest 
fe Late qaanoetins 
LPG MELITONDES: tates 
SENSETINEDY Vere ccteeitive te Daiat steak wr fefetinn 
TS POMEL EAST 


Hered i herein it travers? 


FNTEEN TION BLED Plame, spunky ie dtosonater 

BREACTON WITH METALS 

POPSINON AR the Bieri 

FE MARRS, [hoittibe Cave yrrepelbants ane serenity vical as the sotit toe tir tage 
Her hor pouewty on teesier. “Pheer pupeliauie rise iitvegivcorin ae 2 celvent in 
fire anaribercucieg geecon aint Wee eonebine mune serteiie amel elargrevene wan 
singh Dae prepettongs Cher will eeteneete surbentty Ua teeing cage ane 
Veneto ane oyptienl 


MHUMARY HIGH EXPLOSIVES 

Primary bigh explosives are those extremely seusitive te leat, 
sheck, ant friction, Because ol their sersitive mature and ex: 
tremely brisane (shocking) aartre, they are ised in prinien where, 
by shock or Crieriea, they poeduce fire for ignition purprses and 
ib detoiaters or blasting eaps where, by fietion or percussion, 
they predece a detonating wave ihock) te mitiae high exple 
Sives (boosters wd main elargest. 

Ip might be interesting te wete that they ate ale used im ie 
Teactire of toy caps. tev torpedoes. cherry hombs, and the 
Fhe to plotuee Heise far ehiktren. Many tities Conmtercial 
works ave used as a soitice to obivity large charges of improvised 
explosives by psychotics, 

The most seiisitive of the priniiry high explosives is an explo: 
sive called’ “ulninare of silver” It is prepared by a solution of 
nitrate of silver precipitated bw lime water and mead with a 
strong sulation of amnnnsia. The dry residiae of Culminac oF 
silver is so sensitive that, in most caves, it will explode when 
touched. This is the best example of why we sy that an exper 
sie isan unstable substance always crving i become stable. The 
following chares til) hew Mhastrare the enajer primary high esx- 
plosives in ase by military and loreign countries today. 


PREM ARY HIGH EXPLOSIVES 
NAME> Mereuny lvtertevrne 
COOL OPR tenes 
NPE: Tejimuey thigh explontne 
DE TONATING TEMPERATE Ith tert 
VOADING METHODS: Pree 
SENSTESVER YS Very setmarice ter Tenet stench antl Ceurdion 
CSHle Tabtlanirs. Unlastieng fap, ene 
PNEPINERON REQUIRES Biqt of chery siitber spark. on (Maeee 
EAC TICES WETTE MID ALS Mer litle 


oaths 


LMESIOONAL: Ply 
PURADS BURN, OSD ellie Chie ney ateee) poraieraetik nn dheteanaters aml belawbeny Cape tei 
be baw ly Wedeie poiaweny reiey roads wit Remel cahibe 
a2 


PREMARY HIGH EXPLOSIVES 
ME: Lead akle 
HOLM Gree 
TVTE: Prides high espitesive 
DELON AIING FEMPLA bore 
LOOMING ME DITO: Preeut 
SENATPIVET). Very soneditee bat fot semsitine than tera filminate 
Uke Detetaier, WOMliag taps. ame! aworted Htitianees 


aie 
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ENELEATION TEGHIOETY I tanee. qn sate seethers 

REACTION WET MET ALA: Ver bite 

PONE ATS We chotemeatie ce 

MIEMARRS: Dsext enrsideratdy in misters dheaenuies aut blascing ayy 


PRIMARY HGE DNPLOSIVES 
NAME Devil setplinate 
COOLER: Siudk  vellow 
EVPE: Prtiary bighy explewise 
DETONNTENG TEMPERATURE Basee 
LOADING MET HIUIN: Presseat 
SENSETIVITYS Very soukeinive to temic, oe Pretewestanin 
USE: Talhhee 
ISEPENT ON REQEIREDE Plane. of penne 
REACTION VOTETE MEE ALS: Vern have 
DISPOSAL By detien 
WRAL ORS: Cosel porinicedly tee tinal any iéthatul mane sensitive te percusti. 
Cicer owed in couotion wale a pwhlen of lead athe Ciousisteredt tn ben pou 
nek Lantowe tas bt Cnet Lee epscal absorp 


. SECUNDASIV HIGH EXPLOSIVES 
NAME: FERN 
CONLCHES White 
PVE: Sedomilans thigh wapdentee 
TE DONATING. TIMP ATE RE: sheet 
LaMSa MY YN. Pemect aid atwen ative! ein sons 
SENSIEIVA EV: Chet somes. HE Weert alin 
DSHS Siecalh ea Ttaey Hebel eh peesiee: steely a 
EN EPEA CHOON BPOU LEED Boe bate 
BUEAC EON WASTE MEALS: Views fine 
DISPOSALS Be beret ab detrmiqiin 
FUMES) Thy cued eeirrion pee aM TUELTN, bs ib eommenercial decom ding cord 


(prudently N seek deismnt Iigh esplovive thar aleemtates as BI metre quer 
chur 


SLOOND NED BUCA END LOSIVES (imntersy 
NAME, Tenet 
COLOK Velie 
DVI. Sexeritars fags apreine 
DEVON ATING TEMPERATE REL ghee 
TOOABING. SE HOMES: Preset! 
SEXY TEV: atts sendtive Gent ill demic Lenn the dick wf a witle Indies 
PSh. Meter explonive 
INVA EIOS RECISRED Detrntetar 
ENC EION WEEE WIE AES: Very bitte 
a) 
PESOS AL. Bhs becemious ae cleenmnieneny 
WEARS: Mi fells teed dey finilonary anni vine ae a Dninisren exguleive, aie) ine sinall 
Janel Wines as a Hie Norge, Hecanee vd Uk pcae stilieriay etfert 


SCOOND AIS THIGH EXPLOSIVE 


NAME REN 

CAHLORS Whi 

TYPE: Seeematary byeh oxpbascer 

PH TONA TING TEMPER UID RRS fntet 

DAABIENG. MEE TPIOMIS treet at cast 

SENSPPEINTIY © Sere sensitive te: ition lenpode it shen 

TSE Ae a house en arto ised as a jain olan 

INTTEATION REE TEED), Tet sicaen 

REACTION WITH METALS: Ne weartion 

POESECVS AND Dy Eotateakane err Abererteat inns 

REMARKS: FOIN. has Cre Nieto rare ef clomianiar ev (RO eet per 
secretly theceetene. ty cimeddivedt he are peowcrtet expliedia: Lemme 1 be while 
Dy teerl WO mio col iie ae 2 heenrey aoe! on Whore eyphaive 


MAIN CHARG 


HIGH EXPLOSIVES 


Beane 27. PND = Ching Tet eset cenit preertinel Libis hs 
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Because of high military specifcatiots, (his group is convidered! 
to he relatively imensitive ws heat shack avd (riedion. Vheretore. 
the majority roycive a special type vt blasting cap (high new- 
ered) te mttiac « detonation. “Chee are. bewever. very bras 
and are vere suitable ss a main charge explosive in artillery pre 
jretiles. urd nities, warheads, enemdes, aint airerale bomls 

a 

Mest civilian or conmicrcial concerns dy not utilize mobitary 
lhigts exprhyay es ib budk form lecause of their high cost Wren 
fretce officers creemriter military high explosives, they ein be 
treed te acmiligny sate, OF tle majoricy of military explosives 
enconntered. LE weuld sav DUNT (tintiedelaeney and the com- 
position (phesticd explusixe groups are vtest in nse. 

Vie following chants will hest describe the explosive prop- 
evties of most military ane foreign main charge explesives in ise 
jonlay 


THIGH ENPLOSIVES (Main OChatge! 


NAMES TNT) tteewiney toterie) 

COLOR Sone corer if eresieratet) 

TYEE, High: explosive 

DETONATING TEMPERATE RE: 470°C 

OADING ME TINO: Cast ar pices —sumerinies Mabe! 

SENSEPEVETY) Lawerottive ter deat, steock. en Lnferin 

CSE) Main change 

INTULA TION REQUIRED: Engineer special btotiwg «ap 

FATE LON WEEE MET AES: Serve — resets ret aaatinny 

DISPOSAL, Be dhotenatio or teenie 

MEMARES Peehuge the jet widely tvet aailiqgare explesive teh +) Stages 
rnd Concign 1) is aloe imieeyt kee teeny fey free ater oxgrbrive mixes A 
veey Tnpuanel pvhatimeinge exgeherioup with a lemaieting mire ad 6.500 imerers per 
sore 


HEGEL EN PLOSIVES (Main Oforge) 


NAME) B.€. Wank power 

COLA Onin ot pink 

TUE High explosive 

DEVONATING TEMPERATURES ane 

LOMIING METHODS: Mowelercd 

SENSITINTTS, Ksrceenicls seesivivg tre becat Meek atet febitien 

USE: thank aremmcnitiont emi charge 

ENETIATION BRO ERED Spank <cietemanrt Claowe 

REACTION WEDTE METALS Reacts soth ogmer emgweiun. aml cet 

POAPUISAL: Th beret at deeming 

REMARKS: The rane RO paneer” is au ablectiantion for Dephoives Geman 
Pegler titre it vere Faxceuit ly the Esplesiees Compas ay Siwtewarker tn 
Breelawet 11 eas ere ef the Finer mltencettilise esybeaivce fer te deechepedt te 
Wry alse dee come teted as a potrgeetlowt fut be seniiitve eneneh Ll evmtinedt ta 
Je chewed sermon the Highy exphiive faneth 


THIGH EXPLOSIVES (Maly Charge) 


NAME: Anvatet 

COLA: Stee te tring 

TVINES High explentive 

DETONATING TEMPERATURE 
LOPATRENG. SUETRICARI AS Extretsseny ct ees 
SENSED AVE DT) Lew ceritiee thant ENT 


Od 
HIGH ENPLOSMVLS (Maia Chayge) 


USK: Main fither in fapenese bunts 

FINTION REQUIRED Thorman 

REACTION WHEEDE METAS: Prortis storuzerenn salty eotite nie antl cegepper 

DISPOSALS Be etotig ay dleteorren 

REMASKS: Peet fy CS. Roeugelune torgorines anel Japanese eeteeierivert Ber sri raly 
Canes. abigail eat Used Ln cotipineting! seth TROT neo suinatvete explowse 

her het oe pete) wh scans a alamerteder guy 

HetPMEeS syrectal Buen! liar te a spemntanentas tgmitian ow 


poilet ws beet Ww hivt 
shone ms ote eet 
NAMES Metvreatnn entriete 
COAT: Colon les 
TVINE Pgh oxpienive 
DETONATING TEMPER VET REL tenites ae lee 
LOADING. SET ELOY: Cart ner priees 
SUNSEDIVITS: Relatively frsciiiive nethess feeretel with enerate we mrbtereee 
PSE Cratening: chong crepe tian. ew 
ENTIAL ION EE PE Preteen et heseites 
KREATION WETHE SPARS: Ses with ten. steel epper le deal atl ont 
whine 
THSPOSAR: By be 
REMARES: Anne eer! 8 ai explimice atet a feveliizes conics 
tilly The pon ay @ fewtilay eles net dave te pict the begh roqainreecats 
At am eS philic Hhewes ce anerenebane Hitpate iy gt grade adeocneiplpred with 
feted et) arn a pore fren cat te dena vith vivtent nesafes 
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PUGH EXPLOSIVES (Main Charge 


NAME Cxamapaensitaniny Te 

COLORS Dirty wettive ty bireetedty yeteew 

TIPE teh epheite 

DEPTONA TING TEMPERATURE 

LOATHING METHIOIIS: Cort 

SENSPEIVIT WN: Rekstivets jaxcreitive 

Sh Mate chanee 

TNEDEN TION PECTED Deerenn tes 

PLATOON WHEEL MEDALS Mbt 

DISPOSALS By dereeutien or birding 

RAAT AR AAS Cammigintcieds I tvelas is caprielis teplaciag TNE as 4 santo pain 
charge Nigh explode ty wsititiars waitin: Mahe tnety cousin of TNE-RDS 
Bont WS Compas UE hateerer eine meyitioe fran 7 sbepeecel ssuent 
eit dey TNE. 


JEIGHE EXPLOAIVES (Main Clargey 


NAME: Comepostrien: (7 qpluvrn exghenes 

ME Velfeweieds. Fyemel caarpeed, pace like expulonbbe 
TVPE: Hint cxplerive 

DETONATING PEMPER YEE MD) gird 

VAP ABN G. MET TAOS: Par kord vr greessal 
SENSEEEVETL§ Holurrcele drmaisiviee 

TSE, DENTOL VT ICON Neerks ELLE pentnels imines 
ANTENA TION RCAC TIOEED Dotonator 

REACTION WHTHE MET SES Mint 


we 


Vay 


Viena SR Masta evgieive (ot 
DESPORAL Re etanatien on Haren 
KEANE VRS: Rethiapee vee fel ffi ttle RCN tise) Tht) explinsees tet tetas digpenit 
Perera) Feces at ote plestin tytn. A cons Dabsont. efficient teh expel 
She (noel 


HEGEL ENDLOSIVES O¥fain OC tueer 
NAMB Corepeebiions C2 qytasite eipibedive. 
COLO DN whet tee bikie Herren 
TYPE. Hauke cx pphnive 
PETS ATING PEMPER VTE IE Some’ 
DAD VIDENE. NEE PUTAS Ble Let att pepe! 
SESSIPINITY Belated) ieccmetinen 
SE Demet Vol Le ciate veiriee dene dbteane 
SENET ES DION REC LREIY Dreerncenae 
REACTION WELTER MET AES Mek 
DESO TE Me Ct a 
RIMIMES. Witot © * chereetiniety pares! Hier Fexaeemrs lyeertie te 
eed weather Blpcretare. 10% be sete Sr lelels ees) geo plastic engelindce 
HHH ESPOSTUES OMain Chime) 
NAMES Explantie Fe ae 
COLOR: Oraree wr lene ver 
TAPE: Wogh expire 
PTIIN TING. PUM atte 
DCONTOENG MACE ENOTES Pressel 
SENST LIVIA Very precy 
eee me 
END EE NEON HERE PED be: Seren ote 
RENE TION WHITE MED ME Boonie syle ametile tee bier setietive sales 
POESPEPOAT, Ha Lectertedene ee wheteeunnhae 
REALAIRY: “The evpieite i Witeltion on sieves ne TNT Beat de wietets ised be 
wiht AAT poten WmUAEHAL Hite Ves atire oi fhe abivenrettine equities ter neue 
fh re de betiene 


a 


ota 


4 

JHGH EXPLOSIVES (Moin Charge) 
NAMES VENA 
COLOR: Cra 
TVPE: Bigh explosive 
DETONATING TEMPERATURE: cre 
LOADING METIIONS: Cast 
SEXSEDINTDY: Retarivoh imecosiive 
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SEs Dep Chestpes, tetperhe Mart terants, techet Warkeasts 

IND TEATIONN ERO REED) Pretmearten 

REACTION WEPTE MEDALS No appa 

IESTCHSA LC He slenoamatinws on lenridins 

REALAR Plein euprhow: reaets wf KUEN CDN DT cee! attentive, PT aleve 
be dohtest te nis explerives et aneheneatcr te: give eerie reat ate! efi k by 
thar wR geben, Pies eNjptinat revit Tec iwenh: Th atete ea 
eintets pee sevennt aint fb cemisbtencat ter the a Lelsgie Hieduaee enypelersiny 


Te ee 


THRE ENPEAIVES (Muin Ohorgey 
SAMI. Nive 
COLUM Gaye 
PYRE: Mish: esprhntes 
PICS ATISG PEMPER ATT 1 
LOUSEMST. ME TINO IS: Preece! 
SENSE RINE | Mesto senteithoe va ENT feel ell donee wy bedler iapmer 
NR Caan hiner 
INTELAT HN tient PRED Prete ee on teelier Tesipemet 
HESCHON METH ME ADS teat 
Foy devtenetnege ere ae 
ned qemntets 
Hej aime 4M 


siuneds 


Woot 


eet rewle Wmtads 
tient 


2 Wittadend tame ty clei te iy Maltty beegprenuniie 


THB Ora 


aboootlye tthe vanre 


te Meeisiviey cf stead wever te berehew ve 


HEE ENPLOSIVES | Mote Chorerd 


SAME: Pieris init 
CUPL ENTE. Ve Vee 
VIE Hately een geteree 


PE TON VEIN. CT MPER LTE ME Sar 
LOOMING. MPT Ete PD 
SENSELINETS 
TS apanew seein chester arnt Ccrmany leentor 
ISOPEN BE TAS fr 
REACTION WEEE ART ALS 
TREN URS SE Diy bremreerigg ce fe teenttien 
REXEVR RS) Panter ceriet can br mentestive) bee sath 
wedtien Vi unae be honie ® 


ter} ec emele 


Weller sereative. sistant ay Temenpt explore 


een 
Derrrnte wemmedtine: scrlte aba inmey ieee 

Herma ta vb serdapeies ste bles 
poe nee! re kine concert HE yetyerl be we 
+ thee me liet ees 

Hire beer pete 


UU ke 
Wigie ached vpyen 
free! Let fete 


1 tive shove wl feeee 
mW Mate ACMA GL Ah abstunstiind He erypee ape tomy 


the shorematiny pumaperrotiine 


ane petigs 


Aare Eh eaten 


TIGHT ENTE OSV ES (MfSin Cirped 


NAUME. Cortroterny 
COLOR Whine 
TVEE: tiple expihintag 


ETON A TING TEMPRICS PURE 
LO NIDINT. ADE RTOS 


Sytrites ae ered 
Mew 
od 

SENSE CLINT EY: Sere sevontive fr lect, sherk aeel teeth 

PSK. Preticte onedkeles pietectons gyl general eimelition sank 

TREEEATION BEORR ETE Dr heaameterr 

REACTION WEEE METALS: Nene 

EMSPORSAL By triemieye oe shone arenes 

REM ARES Plate evgelemene ie miele He trewting evterer Sith cttbe pant seeltwade 
wets Ditere ate titi cleats ot niybesdeueles atecreping tee manrtar cane 
tyke eopetee De the alweek gettin Conteeinene HD scl tories be Great 
Reiman and tomate aso depaditown cxpheate Ge tm os solide: Hey eee 


HIGH ENVLOSIVES (Main Charge) 

NAME, Militors deeutne 

CANT AOR Heed omnl pried: 

PVN: Mighe ra ploicive 

DEON ATING ER METRO ET BORD © bees 

COUNTING. MEET DECI: Mae tetine tceveqondt 

SENS PIVITY: Rother teeettive 

USE, Mate ant quarrying 

PNET AAT EON CRO TIRED: Bectentoteey 

REACTION WIL MET AGS 

PUSPOS ALS By beretne ar iteration 

TOR NINBASN Few af the eer neilines mapeenates. moored ie he sebatte cent ve 
ebiett tele ite craelies Th be bOLarbele Reeweneebnive fer tee a 
ere uh tee qrmemeces cal steht ht memder 
HEINE pretense pare Abend 


{ keuern 


ste kor Li then 
sew! dee oe Last raie ref create 


Dives terrttel te alent Hall ar fae ae TNE 


THEGAL EXPLOSIVES (Moin Charen) 


SAME  Ligpairt eescern O0ONy 
CAR Cte 
THEE: Merk wvpientee 


DE POOPING. TESPTIOVER Kb pekenerie teat been 

LO SEENY. MEL DIEM fy lepelt forte 
SENSTPIVIIYS Very senting te beat lied eel frill 
PNT Abney uretent ven Ts 
PNEPES TOON TROUT Sperth dee et duteinanin 
BE MET IOS WET EE METALS Ck een 

DSP OS ALS Bh eroiar ban 

REMARKS Lay 


tet! pmpidiovahis be dlomgery atl Russie ae 9 
Wien sntvedl witty 2 genomes myarerial such as havaye 
telowt. wes at beds brersantt feghy eypeenee Lagu aatge & ver danger 
athe Je 4 tenets Sicdesetty ry qutseuet redele gern en onty. 
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FIG EXPLOSIVES (Main Charge) 
NAMES Phurtte fhaeds pooterion catkcn comeleredt ges reteeliiey 
COUP. SiPvct te ete 
TVR: Voevetretoedc. tier leigthly exyrbentve 
LE PONATNG TEMPLE PORES Very low 
LAP RTOENG. METEORS: Mem iter 
SENSELINT DV: Extresnets seryiilce te feat sleek eer Frbenien 
tbe Militare Hentiachees mietr phe eles ert 
PSEEEA PION B01 FIED: Spark Dave ie rient ot aberpeninnin 
HSC THOS WETEE MEE ADS: Fonte 
PSPS By deeesation or lene 
BU MVB RS Seto pelinatiosts peiitior ts qtamtheret to bea pytetechinle ihe, 


“Oo 


B preter to clas be aneegt the bere seesbese Imgly exploriwor Gegane of ire spe 
fevrit name, Pheoftast) pewter thas teem ues) bev powtharic banalers seul ey 
precios eclth all ay ere eA a true tags Osplirsiee. Miotatlads compere af 2 
misters of haveing aiiate, oleneivem power, snd gemassicne perhSiveate 
Hlanclic with eave ® 


SHEET EXPLOSIVES (01-506 DU PONT) 


Sheet explosives aye among the most recent developments m 
the high explosive field and ave considered to he the aos ver 
saile. They can be molded by wrapping, or shaped to cut any 
type of bole and their Hesibility tesxanbles a rubber matting. 

To date. f have seen the colors range from pink 10 green, and 
the detonating rate ranges up 16 7500 meters per second, indi- 
eating & very bisa high explosive, indeed. 

The initiation required for sheet cxphoives is a special blast 
ing cap (engineers type because of the relative insensitivity of 
sheet explosive to heat, shock. or frietion. 

The thickness of sheet explosives ranges frem 0.81 inches to 
alist cmehall inch, t feel tat sheet explosives for disposal 
work will evereually take their place as a lenler, However, we 
should Neat int tid that they can ale be used in a clandestine 
device as small as an cavelope 

The advantages of sheet explosive asa cnting charge and 
pliable worker should mest certinly te comsidered for any dent 
olition operuion. Ia the past, we have relied an w plastic (putty 
type) explosive. Fiat the science af Lu Pont has new created a 
total wiapatound sheet explosive which will de many jobs with 
tremenlous power (Figure 24). 


A 


Porras SH Slived oe grlassce {patiataley 


LIQUHD EXPLOSIVES 


Licquid coplsive a recent developayent lat, ar present, ner 
tow mivels is Laretar advent its capabilities ov Jiniiattons, It com. 
ams basically et nwo Tyuids tert when separated. but active 
and lights explosive when mixer Ii would appear that this type 
of explesive weld also le very sersatile when periceted 

HOME MADE AND EMPROVISED EXPLOSIVES 

Shiny law oflicers are teialiy unaware ef the ease with which 

a bieic chemisits stdout can cetsrrict a bedtil or like device 
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toing lomenmide or backyard expelinives 

The enily ineteilients required are a fick a geod oxidizer, and 
bender 

A tlregenore ait clea oe 
wcidizers such as chienates, perliler 
fehl. can Te prven 

When confined! and properly uted, these cradely impoe 
Nised exploives can explode wohl foataseicatly vielen proper 
tres 


1 caaes Can tanish: saw 
ex unl nittates amd the 
tered iar cey “Aline” ene 


Vie tint wihely used expletives in the improvived gronp seem 

to be Tach premiler anv semoketess gioweler 
al 

are cast to bey commercially i ams eum shops for reloading par 

" 


These twee explosives 


pores. oF block powder can He niinadaeturet from chemicals 1 
cured in any hobby shop. Phe majoriey of niajar gan shops sell 
varions smokeless pomdery im ote peered cams (Pigare 0), 


Vivclinn St, Wifi spon tinn, greece Ceateodelens) 


Black 5 
lolluwing iigredionts: protesrute nitrate, 74" 
coal, 1): salphiin Te, 

Black powrler, in qlee rmtive strowin ts inyved fm dry cr jar paste 
forms, screened. and dried. When coulimed and ignited with a 
spark a brisk (ae, it will cause its comminer to beens vigherly 


wider mawudacnared i secteey mantlly cossists of the 
powdered char 


Hecause uf its low welocinn, the container will usually be tonal 
in large chanks awe a wide ridin 

Srivkeless powder coonietenl gee) will explocte ata Coster 
During vite than black yoowder Of confined 

Oxber lmpanised mistires and sarees of homemade explo 
sixes are ity Follows: 

1 Nitrogtweevin centribedt teenth elyvaanmarte), 

2 Mixteres al potasshary clvborace daniel prwdered on sits, 


Jato stgay. 
oz 
S. Mixtupes of porsieny nitrate. ameeninm titrate, and 
elearcrnnl. 
A, Potassium petohhuate miseares, 
fh, Mixtawes ob pretassiven clitomire and rect pelsosgyicerents, 
4) Potasstem chlorate aud vaseline 
7. Model atrpline ploe (confined) 
S. Comnbon country stare match heads (ips only). 
% Ammmonivin nitrate prifls (ertitizes) with No, 2 fuel oil, 
10. Liquid pavgen and bunyblack or spor material. 
tH, Calettim carbale with water. 
12. Chinese Fireceacker powder, 
18. Foy chery bomb: powder. 
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14. Flashlight powaler procered im Gunera and photography 
Stipply Furtises. 

15. Common match heads nityned with urine aud dry proc 
exseal 

16, Toy perforated redl caps at butk 

7. Acetone, confined. 

18. Ether, confined, 

19. Mixtites of potisium «hone on sodinn chlorate with 
wan. 

20, Mixtures of sediowm chlorate and sugar. 

21. Mixtures of potassiian carlmnace and picric add in crystal 
form, 

22. Mi 


tres of oxidizers and weed puree. 


The majerity of nixtures shown above can be initiated by a 
spark oor Hare, Inn some will mequire a detonator to propogate 
a detonating wave, These are by no means all of ce mixusres, 
Hatt show a& gol eros sect 


6 
MISCELLANEOUS IMPROVISED EXPLOSIVE DEVICES 
1. Propane or bustatie ttirks, 
i. Dust explosives. Hen, st 
a burster iganer (Figpure 31), 
1 nas steve jets opened ond a candle placed at [oor 


ag coal dust initiated with 


Preyer 31. Coabkeiem partie as sill dy toy nied beotsby slvopre 


DISPOSAL OF EXPLOSIVES 
There ae a tember of nretiidls used to remate esplosives 
from their contaiiers such as Lrepanning, thermal (teaming), 
and chetiical Golvent meas) Howerer, the acral cdispasal phase 
is Test Enporme (nad completely dispositg of the harard of 


a hieh ot bow explosive 
The methods which ate considered tnost elteective lor disysisal 


ol biviy aol be sc sheanipinge at sea, detnation. bun 


WeXphasiy es 


big, and cle 

Fer ches 
sive wuilnante cisposal team stent he contacted as these menie 
tenn (depending npolt the type) are extrenely hazardous to dis: 
pese of withent the proper equipment. Follewing are general 
tlispesal neibeils te be used: fet ldgh explosives, 


ht FAM Hervant revesas, 
ica) ated wiifitany imatitions, a nearby qilitary espe 


Methods of Reseoving Explosives trom Containers 

1. Steaming — Ceitain esphosives may be steamed trom ther 
tiers wesirey leew led tenyperatare sien 
nm havaiuls exist dheing this opera and belore 


yw Cssiire cent 


However. certs 
steamany the type ul explosive shrenill he ncn 
Esplosives containing intares al aniioriany mattate, PN | 
wont alenniena: poosder will deronae if steamed, KEN ane cote 
Jrnitinn ON" wy alse aerate HY steurenel BL eatst bre sthessercl 
Lal 


that this technique is not a disposal method as the resklac ienel 
sludge fom steaming are sill highly explosive. The procedures 
listed here are only inetheds of removing cermin explasives faim 
eomtainers) such ay TNT. cre, 

©, Chemical — Certain solvents may be employed to disalye 
tertain explosives from their containers stich rvs 
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Warer—black pewder. aninoniiin ritiate 
Pyridine—enercury Halaeiate 

Phetneal—-RDX 

Acetunieteill dissolve the inajrity of renaining explosives, 


Actual Dispusal Qperstions 

1, Damping at sea — MI explosives may be dispensed of ln 
clan pinng, tet seat. Requerlacnens requive that the explosives be re 
moved fram their containers and diunped not tes than ten miles 
fron shore an depths of wet bey chee 0 fathoms, Repgulacions 
mn vary on this procedine depending upon bouncy of cea 


explonives 
2 Detonation — Most explosives cra be poimed ane deamared, 
ie proper disposal ates exies. and Othe ariones types ol espe 
sites aire prepared in the proper meter. 
Primary leialy explosives. in bri ie cloth: betes. ray be 
primed and detonated, However, sanall snesutlir 
» should he detomaced im sinatl 


J heasteren 


ates. aed pp 


Gaps ue 
(PURE Fes te) dese plete hetonsariote. 

1. Burning of explosives — Girging is generally comsilered ty 
fie the preterrey! fet tinel et deste inn Hulk tinh expletives. Din 
fig a tether: operations, fae shmtel always stand bw lr a heh 
eriler demain and weve bar mere explinites than the sit. 
sree sea can stand shoveled at clepetnvee bee ras 

Explosives ive tied ity levers nen more tine thyee nel. 
thie exte a leeeh ef coneteersaible tnaetiil, sath as excebsion, Tee ne 
eon Hite Crain a one: betes 
wh a sale area belore the 
erdve weatgbets sloeverlel bee 


nkte the explosive bel ase ao 
nitive f fo ee 


sootigh fer the pesca a 


Cyplsives igtate. Ceram litsits of + 
vhycrved durin Dering operatives sack iy: 
a. Bhak powder: = 

Do met Gir more cian Gllty pends at ene dine and spread 
tive eles wile, paving ecg tet 
ter Ineve any pant at the thaer to ay other than nea foot 
Usine a filet iguibien tai, Ware the powder iy the yltrce: 
fore Crevten wlrtely the seit iy blew ia. Whack peawdir tay atse 


the praweler in a nrain owe 


he dumperl dite a fast mewteg sthean 


{, Staokeless powder (hy amv, sfeewhgeree, enedt 

Tenn ao more ean 2,000 pogiiby arene time aed sprecet in 
a tain abou Lone fece wade. six iches decoy and filty foot lereg 
Hi vocket grains (veil prepetland) aie Teeed. they steuriel not 
he sacked ner left ie contaitiens. Kee het pisiis nist be btertecel 
in single Heyes: Near the 25 foet igaitiens oes ale applies. 


« Booster and min clone explosives: 


Phreve expelenives sprcul ina bayer fet mone than thee 
Toehes thiek ad fac Qe riene atone time thou the 
seed shoukl ie detemee. Phe 28 faat igeation rile again ts 
wed. 


aL Dyn 

Hicen in tee i 
shot be sti lomgthwcise ant placed thea siigle heyee, Gen jeedt 
ev in satel hee thre length ed adie eaniridee. aaa bed ef ete 
He stows sigats ol exeding Ghteedingy. m 
ceomalner. Always stand 
jie sensitive tee barertens, 
fer. 


eed ete 


ieannitess 


Harr FOU gemarecls yt ene eit Dhie eit ihges 


Hevestelilow EE aly ene 
Mecmilel Tee Pereinedt ta ttee arte 
Tey fom a clenpanative is ely ireriierte ts 
Olmoite tHe Yi toet igsition ones 
tv Nitvagtyceria (hinpuid): 

Raw en fiquad nilraghyeerin may be bene by ysehing a 
ore cryelast ant facreiag ony a bol of ceteleesttbles. One sted 
tere Heat woe piat (soaked in sawdest) at any one 


toe Teor 
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time anid Shawl caretually spread the sitast out of the ground 
tee inches deep pring to potriny the nite in snyaell atanititios 
Never atx or asitue the 
sepyitivity of this mixture, dhe chances of in det wei ane 
quite probable, Chemical breakdown or straight detonation 
ae porlaps more eesiuible miettuts. 
OG 
IMPROVISED EXPLOSIVES DISPOSAL 


Most improvised explosives can be disposed of by burning, 
Meh the same as any lagh explosive. However, there are certain 
lavards invelved which require the tse af commen seas before 
the disposal operation. 

| would say thar the majorin of inprovised explosives can be 
ed ising the 25foeot ignition tain precaution. due io the 
ydivers and fuels used. Hewever, cerain improvised explosives 
tary reqiire detonation mech the same aa primary at booster 
type explosive. Experience will be the lest teacher governing dis- 
posal of this large group, I one uses the standard approach ot 
“standing by" bers high order detonation in all baring opera 
Hous. and if you mike the precautions necestary for a violent ex 
plosion. noone shenid be injured i any disposal operation. 

We have made starcments Unyeugherit this manuscript that cer 
fin explosives can be benied of detonated. lt we also sated 
thar explosives are an unstable substance and cs detemate under 
the Vight cin unystances 

Just plots lueniog, even unconfined smd in wnall quantities, 
Could cue an explosive i become stable by ies violent derona: 
tron oy explosion. They we unprediclitde ancl stout be treated 
as stich. 


ai 
EXPLOSIVE SOLVENTS 

A Mage nember of explosives are soluble in certain solvents 
aml int certain instances these solvents are used to soften and 
facilitate yewoval of the explosives from: virions containers, Ace- 
tone is @ gov! exanyple of a solvens which will sohen or dissolve 
nearly all cast explosives, The following chart lists the major ex- 
plosives and their solvents. 


EXPLOSIVE SOLVENT 
inte preneler Water 
Sinerkebene proceler \eerene 
Fevhowbinate cl picnesaey Nicodiah, Manmiienl, Snag ive 
Leael arihe Accteme 
Leal ety phoote Acctiie 
Tears Sechone, fee 
KIN Ne cteotee, Myer 
Basic ack Slvwsloeh, Adctowie 
ris Avene 
sT Alomtind. Liber. Acerone 
Amatet Acohme 
Compecioon 3 Arntionr 
Pritetn Serrone 
Vit terataien aebinaie Aces Waser 
Tete viet Acetone 
Nitreehwerie Aco, AMloobet, Benrine 
Tas peanienne Acetone, Ahioteel 
Netree etre by Voctone 
Caperiinn C4 Newt 


® ein 


Chapter ¥ 
EXPLOSIVE EFFECTS 
Ix nearly all explosions or detemutions there are certain fencda- 


toental effects such ax: 


1. Blast —.\ positive presare wave ul compressed air which 
Moves outward at a velocity of about 1110 feet per second. 
Pressures may reach 1000N0 pounds per square inch, 
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2. Heat — Temperaeres of SOOA000C are met micommniin 
and i! metals ane present. the white het Gagmencs will nor 
matly stare fives, 


5. Frapmentation — Container imarevial or loose debris will 
fmive ouocand dn esesy clirevtion from the center af the 
bla wave ond cevaio divectional high velocity fragments 
way achieve speeds up to 2000 feet per second 


1, Earth shock =I ie explosion is locared on or below the 
grown surface, a sliock ware vill move out sitvili te an 
cartquake ol will break water er gas mains and crack 
Sontnctiat ten, 


5. Suction phase — A hemitive presiive wave Cwating a vac 
nun etlect will follow the fastaneving blast wave ereacing 
almest the same amon of dlamave as the initial COMPOS: 
Son eae 


SPEGIAL LX PLOSIVE EFTECTS 


Tn 17M. cliavig an experintent, a phencnenean was observer. 
m 

The shape of dhe esplosion and its comainer would cause a clive: 
Hieial ov -poimting effect and this tinding was exploited to 
the masta daring Uieee major wars, 

Scivme today fas credited clirectional explosive nisanit 
rapable af penetrating many inches of steel ar muimy leer ut re 
solopeed comer, 


The effects in sone caves resetabile those af a magnifying glass 
placed alane ate object fycosing the sun niys abd intense hear 
fooone byeal peoint, 

Ie iy wot Cifficult 19 sce why the coneemcrared forge ob aa ex. 
phosise will penctate deep taro a slid ebypoct Decauge, if ote eat 
i Hrempercines of LOC pressires al LAOU. ODN panes 
per fel, gd velocities of 24,000 feet per secumd, seanething is 
arin to ogive in its path, 

Other eXplosive expetiinents vith «lirectional iearitions aati 
dated whit a mild Cexible steel otijoct rather than brinle steel. 
HW loosely attached to a high veltkiry expleisive, totell aione ene: 
wind at speedy of Aliment SO per cent ol the ital detonating 
ate viv iig the eftoct Gt am liv tagh speed projectile This was 
a rather anazing discovery heemuse previetsly i¢ was thenghe 
thatthe vlate wookl break up from the explosive force, 

Thee special effects are wor Hevited 10 thie iuilitary becaawse 
directional caunitions have been emploved already by safe onick 
om. Herorists, and sabotevins te better aeoomelish Unele desertte: 
tive inition, The peace officer shold funiliacize himself vith 
these eligers aml iedcutily these types as they will have a great 
bearing ot the siechost of rramsgersiig ant disposal techniques. 
A. divectional anionition cmd pened theeagh a standard 
bent carrict ane travel tchorked for great distances at ultra. 
Vial) cehocities. Phese mupitions will sometimes povel beyoud 
Hal pected Dagimentation ranges and same ge as far as 
DO Surrey, 


PRAGMENTATION CEFECT 


This elfeet lit heen tied since very carky nemitions and con 
sists Dasicathy af ant explosive trealing ayy a steel easing oy a pre 
serrated solid container by Trhast pressures. The fragments in this 


0 

case Will nennially move Outward in all directing bur could have 
some diretional patremn, depending upon che placement of the 
comiainer. hice examples are shown iu Figure 32. 
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Lo 2) 43) 


Pw, SL Veagementarion eflecc, ianerial charges, 1) Salat case. 2) Preser 
rated, Sp Wine a riyypest. 


CAVITY AND SHAPE CHARGES (MUNROE-EPPECT) 


A solid block ol explosive placed an a steel object will nor 
mally produce some cavitation cert iy slewen im Figure 2, bon 
the blag wates tore ounward in all directions, thereby losing 
the maximum pressure or lore. Solid blocks of explosive: when 
detonated will sake the path of least resistance from the center 


of the explosion outward, 


Hituee 35 Gener! cavitation effect with solid block of explosive. which 
trad te dixcwvery of the “Mumie eflert” (shape chume). 
7 
EARLY CAVITY CHARGE CXPERIMENTS 

Iw 1719, a Norwegian named Baader observed that if depres: 
sions or shapes were cut inte an explosive and placed face clown 
oo a steel plate, the detonation would cause a distinct pace 
to appear from the caviration effect. (Figure 3) 


¥ inn 
<™. 
SF 


Fiitud Sh Earth eisiation experiments fa Moher. 


fe 1885. Charles, Mamie at the Naval Terpcle Stauton in 
Alexandiia, Virginia, Comlucted a series af experiinents which 
perleced the avity type of elfert, His aiitial experiments using 
ai Tiverted metal Gane as a Conminer tor the explosive indicated 
syeat penetrating capabilities (Figure 4), 

Munroe had made an amazing discovery. TL uve explosive sur- 
faces are at an acme anule te evel other and are simubsanensly 
detonmiods the shock wave, hea. and expanding gases from each 
siodace will peinlorce Une onlver an ure inicssection: padinae, form 
ine a lich yelacity tow jet capable of deep pemeration jute siech 
or other hard naterials. 
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EXPLOSIVE 


ONE (LIGER)« 
Cc tat ae 
STAND GY 


STEEL PLATE ” 


Fratke 33, Chiles Manor experiments (Monies shape chargey. by Shape 


altnre by 


eo thetnnees ann Se Steep charge dare devenuti We) Hootie 


ol the alae 


HO) fet, Sy Mb ee aBewentaet beers steoucsamy yalaegeninn porencen sensi 


Pio, Si Aseorwed cievies and Tinean ernehee clanes. 
rh 
LINEAR CUTTING CHARGES 


Lines charges are designed Jor citing steel objects rather 
than poretlace the pritepye 


wolfe phywrved iin the Mumtne shape 
charges, They combi of nietallic comtainers which) have been 
sliayaetl with an inverted "V" at the base to create a curling jet 
Arn the Weng axis od che chore on eetmation. An em siew of 


a linear charge would appear thas 


EXPLOSIVE 


7 Si CORTAIFER 


ff 9 - COPE IVER 


tp Or DISTANCE 


Vis depressiog ina Tork al explosive wall canse same degree 


ab jet action. init te comical recess prostuces by far dhe strongest 
ar! mest efficient jet Mutine alse discovered thar, 19 obtain 
INE penetration. the cavity cemisiner muist be raised to 
varios heighis above the target. stand eff distances, depending 
on the size of the container and explosive: weight, 

Nav oletrociam benween te cone aud tareer will cause a cet 
tain degree of delleesion and break up of the jet action. yedwcing 
peuenaiion, Many commercial firms today (steel and oil indus 
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tHies) ane cavity charges. Therclore, their appeartice ie public 
is histly possitle. Thee ate recorded cases of shape elarges be 
Hig tised ite sale Cawking Opersttlots. 
ri 
MISNAS-SCHARDIN EFFECT (PLATE EFFECT) 

This effert is olten termed the bigh speed “plate” ¢lfect and 
consists of a mild steel plate loosely attached to the explosive 
which moves oupward ar laneastic speeds from the detomation, 
Contain plate deviees have been kneat to penetrate ay mvneh as 
three inches of steel ar distances as dar as 100 yards from the deta. 
nating point. Figuve 38 illustrates two versions of this fleet. The 
plate. if properly initiated, will travel at speed of almost 70 per 


com of the detonaing rate. inilicating speeds of 20,00 feet per 
second in certain cases, 


Figs V6. Mixtay Schunlin efhect qptire charge). 0) Flat yalace 
place 


7s 


CONCENTRATED BLAST EFFECT 


Kecont tests indicate that ila Mamivoe shape cliirge is placed 
dirty aysinst a steel objet without musing the stand off, deep 
pemenmtion will nor orenr. However, the explosive force will be 
toncennated ever a wide focal polit giving a tremendous thrust 
against the object. Vhis acty much like a large fist striking the 
object. tiving fantistic power iy 4 concentrated area (Figure $9). 


Sy CLonvave 
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VR as 
NAAQS 
~~ 
SOO 


Preven 38 Comcemitunid tees eflert Stone charge applied dinertle ter the 
Seket seitheat totes senbotl disamece 


v 
TOUGASSE DITECT UMPROVISED SHOTGUN) 
The tougase or shownn ellert is an improvised dircgtional 
Munition constructed with pipe or tubie and is made vers much 


like a shorgun shell, Livendiary devices auch like the iustrarion 
shen hatwe alse been ased on occasions 


Wadding 
——— 


Pipe Case 


Wadding 


Improvised Igniter 
Black Powder 


Frety WO. Pownce (longa cllectt 


ri 


SCARBING LETECT 


This effect takes place when a large atass at explosive is deto- 
mated directly against the serfoce of a brite steel ranger. The 
rremeomline steock exerted agains: the face of the target sill cause 
the Oppose oF reverse side of che target to lake or scab off large 
portions of metal wed tad the fitkes ar high speeds Tee effect it 
cavitates the tevere side of the tarpet. 


) 
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Veetine 4h Seabling effect ft) Blantie exylinive placet directly ayeiiet Grget. 
2) Seating offoer durimg devomarion. 
1 


SUB-MISMLE EFFECT 


Outer Case 


\ 


Sub-Miseiles 


Explosive Bursting Charge 


Q tt 
, rd te 
ahi 


Frenne 42, Sule ialate oltest 


This elect owas used ay fir back as the Givil war and consists 
Tresically of sum] esplosive charges separnely tuzed ani placed 
into a container The iaternal bursting charge is designed to lurk 
the sobmivsile outward They will detonate on impact on a the 
ai by tncans of a time hive. 


SHRAPNEL EPPECT 


Where fagmentanon relies on the breaking up of the case. 
Simipnel var designed co ease the Durden of the explasive charge. 
= 


Muopnel consiets af precet or ptetynned cubes or spheres packed 
i or anid au explosive charge Im maiuy military munitions. 
shrapnel consists af reject ball bearings, cules, or artow dhe de: 
Vices stayped much like darts. “The Germans were Known to use 
phonograph needles as a means af paiabucing the Shiragmel effect 
iv certain mninitions (Figure 44). 
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meine Hhet offerte at dynamite 


Pee 1h. Saupied effect Fy Mane with bursting charge. 2) Dart 


sirrapwel 
fi 
WHISTLE OR STARTLING EFFECTS 
These effects are obtained tv ining propellant ov a lke exple 
sive W) create a startling eflect by o load sereaming or whistle 
type cb heise Chest devives ave vlien tuade with a whistle fol 
lowed by a sharp report co give the eflect ofa Jevtinls cot Tike device 


se tee qelveetcal esha ot black. 


talline. Phew cass be taazanchonis bet 


poevector: Terese ine charges 


BLAST EFILECTS ON AU TOMORILES 


oh athe 


Viewres P17, 95. and 16 shee owe dente bopihing 


thohiles. The effect in either dase weld le a shatternm of a 


heat ine client tdivaring a low ov a tials exylinive 


Basa ee Be Neate beeenentede sieving ctbchre tesageerteneat clenene. Exeineatest 


Chapter VI 


INCENDIARIES (FIRE DEVICES) 


Ree ORDS dating back wo the vear O70 mention the ine of 
“Greck fire” as a weapom te strike lear ite the enemy, and fire 
inane form or anather lite been ised in nearly every major en 
SACIMCTH since 

Greek The comsistel af miniuies of Maltppeter gay ether evi 
bustible mixtiaes eyocled lon sips (iebes) at etenry Miips, 
with a devastating elleet in the carly days of woode: warships. 

The theery and pronciple belind dic ase of Lire las net 
changed much since the year 670 a6 firchugs, psychotics, and 


iHaky military miuwitions are wscd with tte same results. 


Incendiary materials, when properly ciiploved, are perhaps 


29 A. Cad livinteing. olast ctlects af alseamadte Moe elective that explosives lccise. af not cemieliel in rane 
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the target is completely consumed by the lire 

The three esential ingredients or components of an ieeniiary 
area match (initiators. a kindling. anct the fuck Practially any 
combustible material can be used as a feel bur moat salen 
al professorial fine burgs will ise a highly tellammable material 
len inestere at preper prep eteems 


The methods of fagiog ber the loitiel starring cam tos trem 
asiiple clgarette and watch bowk tea complex clack ywerk ar 
rhomnca! delay similar to these ased bor duitiaring high explosives 


Loverdianies af the manalacsared varter sheskl maever be an 
derestimatied. as ay tamiiaeured isceudiany way contain an ex. 
Plsive charge to confaye and bina ire fighting mperatiens 
Military pwendiaties. in eis cases. Tuer at excremede fega te 
prratares: some searching tempericeres as fegh ap 220050 


oad 
Fire fighting teclusiques will cary with different ineendiaries 
hecause water will cause ceviainy incendiaries 1 explode or react 
sinentle, preening great preblorns te fire departs 
The aleve farts ceraiily indicate a need ro stanky the varivus 
miterials ised and the eniplosment of incendiaries for they car 
be as lethal aor dosteactive as an oxplieme. 


MANUPACTURED AND MILITARY INCENDIARTES 
Military incendiavies are used prinarite co set fire 1 beerkdl 
ings They 
way be divided jute three msi categories: oil, tmetal, and a cam 
bination of oil and metal Thee are as follower: 


aiclestvial installations. smiussition, feel dimyes. ete 


t. Of) incendiaries — Mistines ef ofl and casetine or dick 
ened fuel mixtures soasisting of a manulaciwined thickener 
(Napalol and gasoline, Gasetine om always used as a base 
for these types. Napalnn ts often called a nebsed alumni 
say, Natural rubber is olten used as a thivkener material 
Witte ploaphwnvts and metalli¢ sodium are efter used as 
Jer TTEEtdOn Sete tor these: un ereliaries 


“ Metal incendiaries — Mate from magnesiuti, and 
dered aluminun mixed wile ivon oxide. These incendiaries 
require a high femporariire fou jgrcticw 


pe- 


bheewen 
saute thee hare aa here tomperitive and are vere dil 
fini te extingeish, Mogwesivin tans oath a blinds 
site Uinene aed tuelts as in dros. ated the mehiog mixture 
ities every by ats pot 

Thermite acd thonmate miextines at powered wluninun 
and ina exide ate used in taerl type incendiarios and one 


mee 


stitted! aie rapalole ret Deortting completely theomgl: the block 
ot on atemobile enue Dlerine maxeures are often ted 
to VAT) haces Teernnilis 


S. OF ond mend incendiaries — Consis) of a misiape of pe 
Tokers ain verbose swctals such os eeeguestam, ete These 
ary ottee meted “PE tistares. 
oh 


IMPROVISED INCENDIARIES 
‘The tiflaminabde materials which can be ased iin inprovised 
insendiary devices are lar to numerous ty Tit here, However, 
the thot conmuenly used materials. Ieeth fiqguid ans solid, are: 


Acetente 

lron oxide, 

th Assented solvenss, Metals (magnesium, 

1. Abeodieal, alii, ete.) 

hb. Carhen disulphide, 10, Wax. 

TL. Poraxsite permanganate, 


1. Gasetine, 


Kerasene, 


rd 


Hi. Patt thiniers. 
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Glycerin 16, Siweltust. 
Cellophane. 17 White phosphorous, 
Acids (hy pergotic IS. Metalic entice. 
mixtures). 1, Blick prawider. 


15. Commercial threat devices 
(Seria, oho) 


~* 


Fonene 17. Seap dish imendiaries 
ay 

These devices ave in wile use by terrorists amd saberenrs and 
consist of a plastic soap dish Tiled with an incendiary mixture 
fenited by a wyuib, igniter. or like device. Maguets are often 
taped tu the cup box te facie rapid attachment 1 a metallic 
object, These devices bom with an intense heat (2.000-3000°C) 
tad have heen Loovwn te burn completely through the solid 
block of an automobile cogine. Metal mcendiaries are considered 
mist viedeut 


ACTUAL INCENIMNARY MINTURES 


1. Mixtures af sulfur acid and gasoline arranged i reser 
hyperelhally with a odry minute of porosnin chlorate 
sand strgar. 


Petgssittn inrare with sanwleast 
Paraffin (was) combitied with meotine. 
1. Simp Thikes combined! with gaselive 


fh. Mine 


res el plaster af pratiy. water, and abunimum powser, 


fh. Miextioes af potesiom chleraie. sulpliar. ground coal or 


sugar, inom filings, and wax 
Mixtures ed pevassiiem clalernie: atnd sagen. 


8. White phrapleaom istics ~ ied sabrierged with care 
hon disulphide. heresene, at plaio water Up expostire, 


will reset. 


 Metailie sifinws ated cahium carbide —these are often 
called “Virellys” and are crvoged in a gelatio capsile and 
ieseried jnite the gasoline tak wl en automobile. Alter a 
Predetermined time, the gelaun dissolves and upon canta 
with muisture, thes ieact viekertly exploding the gas tank, 

10. Mixtures of black powder and alamimum powder 

Th. Railway sel highway “Levees.” 


1. "Siersa” oF canued bear vartariers 


13. Sponge plaringnm terre ip gas tank stespended inte a cork 
to ignite gasaline as the tank empties. 
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Ma 
MOLOTOV COCKTAILS (FIRE BOMBS) 
A handahveown ineendiary wpe ol device seed prevbaages as Toy 
tuck gn tine as Moses, These lentelis fave a tretiendenss peyclo 
logical and devastaring eflee. They lerame very papular tough 


tie dey Che Raassians cirring Werld War TL aud were nicknamed 
“Mealotar Cacknyits.” 


V sory crite and siniple version is illus 
trated in Vigere 48 Mere exis and comptes versions are fend 
te Chapter x 


Pctet DS, Mbsliten cookie Dace ine dhoadca, Cesealine Olfes 


Hed wot eirietedt 
wich 


Facuee 4 Left tu Right: Veehert Medetes and sane ball ttemdian devices 


No madern Molotos cimpists of a boule filled with 24 gas aun! 
ty siblertic veil 
elites 


A bleterr whitch tas been satiniced fie potassium 
camel sear masnive is wrapped and served to the bottle 
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When the bottle ik threw against a haved suntace amd braken, 
the telotter acty as ate ageriter 

A strow hall cousists of patrmsioi chive and sugar mixture 
embedded in a wax mold. using a lewath at salety ture for an 
igniter 

This crete is cathier atiqae aud is designest te be Tame-thravwetr 
with great effect. 1 ean consist ata siniple wick atached to a 
battle af gavel or may utilize yoriims acids and chemicals 
designed to rewct violently upen barting, The carly Rinsian 
versions commited simply af a wick inserted ite a bette ol 
awsoline, When a tuget approached. the wick was Tit and the 
comkiall throven at the target 

Mexlern versions ineorperate the ree al acids aixed with che 

Dy 

gasline ail wicks attached ro the ower boule which, when bro- 
hen open impact 
Haine 


vill case a violent ceaction or iimmediace 

Pwe vertns of this which may le cnceuniered are: 

1, A mixture of alcohol aad paseline wing a chrome oxide 
strip taped te dhe bene whieh, when thrown, will bast 
vicrlently, 

2. Mixtures of gieotine aml sulfuric acid. with igniter ma, 

terials tiped to the outside: snoh as potasstiam chlorine and 

sigan wicks, Phese combinations will react vielemtly when 


the bottle is broker. 


PYROTECHNICS 
Phese ems are designed to produce a brilliant leelie for ib 
Hiimeaiarinnt, ot Vantentys snakes (oolomed) for sienal Plirposes We 
unor jist tomer this group because many milicry Puminoting 
(hevives ae so thar «i! i te be propelled to great herghes 
iu with a very ¢ 


ies thee ay aed be HW imiematy, The sere ning 
strokes have been used an occasions by inensbers of the wider 
wrt to screen their actual activity and certain types al ssokes 
me he sanewhot jest in late. A bighway “luzee” lor ex. 
ample. wohl be considered ay a pyrotechnic iten) as it preduces 
Hlietint for cemcreney purpases. It could aha be uw as 
«polities 

These tems eermally cemsist of a friction or peroussion ip 
niter, # delay fuze 


an incendiary dive te its heat produed 


pring charge, fire five, and iain clurge. 
Ao itpreised protec can be handled with mera lire pre 
caution. Hiasever. a miliary pyietechiic sheatd he handled with 
care and military avsistance should be seught ay certain cilitary 
p¥reotecinites are extremely hazardous te handle 


items 
}Terwe 
ever. this maw tet led tee dn all casey as wine are designed to 


Phe ptaue flentification fearure cn imest pyrorectinic 
are Venton emosion beles en the ounide of the containet 


fee Ly goes of an imternil busine eharge, 


LACKV MATES (TEAR GAS) 


Lacrymates are sold in proctically every lundveare or spurts 
Seep, settle me restrictions of eomtrel as te the gauchaser, Thev 
oT] 
ran in assorted sizes fram the pencil gan tea grenade sive, aud 
ate sold as a protective item. Pheiy ust as a weapent against so 
eiety is highty probable because they have ihe paawer to inca 
percitate and, al sed in great quantities. can be lethal Moar peace 
officers ate quite familiar with the pratective measures and cl 


fects of tear gas. Today, almost wnyone can purchase these Hetis 
and, if stuekptled in quantity, they could be used as a weapon 
waist suciety 

There are also peeetded cases of lacrvimates being sect aqaitast 
certain business estabbishiments, to cause the establishment a 
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suibrieit to certain elemands, It is feasetiable te assume thar any 
place of business subjected ta tear gay healing periodically 1s 
guing 1 suller a decrease in the svmber al people trequenrings 


this estullistoment (Figure 50), 


Frctwe Me N iia tee cael etki sit ceeeteed croncrle Theis remade: adver 


Vines o Cenetit ing acyeat 


Phese lrornles presette lovats te the peace elfieer fa nay 
enses, then ane camstructal with delay aorliubons designed te 
cxplicle the pear pas at a precdeterniine at thee, leet thie peer 
permite: tine teoescaye. The ervinaies alone are a probtem if 
tet fwnetled corieeity 

Most miliary lacremices with bear dhe sviibols ON on CS ad 
ite some cases WH ose a ceambinaion symbel of ON DM. Tle 
gienades will lx nya) it shape or rowmille a beet can with a 


standard geenade fuiec wd ecriivsion leles 
os 


STINK BOMES 


Mest people can tocall plete filin or other cletuicals phaced 
in a theawe or publi place as a mca ol create combi oF 
ligaw pstinte Thee childivh pranks. using the “retin egy” smeil 
colise penple te diyperse and time frome the aren qarite ronpricldy 
This theury is atet eml, cased tye pranksters but las beeotie a see 
CHE AHI PDMS TTCCTIEP TIME Hae have Lewiness establishiienie 
wily to thet sae ot thinking or doing. “Dive artoet the sisal 


stink bowl with a detos baz seston has Leone quite etlicretn 


indeed! Figure 4) jlhisreates a semyple device using ol of valerian 
sifavie aciel. oad zie steips vehicd, echen coupled. will cause 
‘violent reaction vapubhe of charg ever the lest ab ostaltish 


ments, “Phe eclat at ater elert wl this device is st lonl thar it 


retires a complete petewinien al the estalilis ent te crdicae 
the smell. he high gas pressures developed fre this distrennent 
comid proent great hazards te a poare ollrcer shemale fe arrive 


om the scene al the procise ramen if were to explode, 


We cane. therefore. civlerestimatc even the snest simple 


devier, bevaiwe high aes pressures vould be pneleeds creator 


a mechanical exploniur capoutde of diane creat (mage wile hagh 


veluctey fragiciits 


” 
HOAX BOMES 


These ane enenmmiterat by poe etiicens: porapn as mith le as 


a five loaded jie ad nat he treated as five antl renacred 
sale 

Phe penpatirnt om thy caw nes tert tiareriah (sanelared 
dynamite, e10.) anal attempts to scare Lis vrctin: with the thought 
al a live theviet 

These devines are cither woiipec and vary fiw flashing light 


utlis tea sinlared package ol exploasites with clock delay and 


Y 


thse eaytive prose bora whl fire i te were real 


ve Srenld be jevestig t as thomouehiv as 


This type ol pack 
a live one beraese, i tua cases. the perpetravo: yall follow up 
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oy, 


Clock arming 
t delay 


Battery power 
aah 
iff 


Clock Firing Delay 


—" 
Vibratory { Teembler | Switch 


Fa 


Pressure Release Switch 


Detonator 
anal 
Main Charge 


h 


Ls 
Moreury ( Tt) Selich 


Fritwe oho delay, aretbadinturbiniwee, Tevet arigupredt Circuit. 


This chveuit tnost cettaialy shews thar problems can arise iy 
elect cireniis. The cirenit shown in Fignte 55 represents what 
is Lowwn as a straight psuallel cirenit and ome can teadily see 
that ans areepr tocdistirb the parkade, ohee the arming delay 
is completed, will rest in an hemedione detonation ar explo 
sem. The dings shows represent large wale drawings lt 
one slouwlel dear in anind that che coive cineuit show cold: be 
comaiued i a bes the size of a cigaretie package, using pen 
Fight ane 

Te somearize, ll that is needed in any eleetr circuit iss the 
power soarce. the wire. che sudtel. an iitiater, ad the main 
charge. 


iatinve batteries. 


ton 
POWTR SOURCES 


This soyticas will dleal primarily aith the more common sounces 
of clerical power inorder to acquaint iw officers with the 
ray versions of power whicly conld be otilized in any clectric 
chenit. “These power somees ares 

b. Friction power source (static charge) 

2 Chemical cetts, 

th. Uhermal cells 

1, Heat searce, 

bight sence 


i. Vresiire (om crystals). 
3. Magnets. 


Friction Power Source (Static Charge) 

Tow very malikely Mot the friction type of power semrec veil 
fe Ford an asy elecrrigd benny, Det the principle shanti be 
eoqemined as the hazards invelved with a static charge could re 
sii ita the digrasal ofliver avcideaally firing the elevtric cep in 
airy both aolizing an clectric circuit, 

Kreryone bas deported tram ji autemebile by sliding across 
phic or avin seat covers. as vou placed your hand oe the door 
honedle W gave off a spark. with quire a jolt. Klectrons ie this 
care were colleetedl by the boty as two wnlike marerials (the seat 
cover and vour clothing, were robbed together. The body in this 
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we acted as a stomge reservoir (condenser) aud stored up the 
eloeoical energy. On commact with the stored clertricity (which 
ts alteavs soching gti) it was discharged. civing a shuck, Tis 
15 btiuwa as static accumutarion af an electrical charge, 

The Gennans daring World) War TD constructed a bowbh five 
ubliieg His principle and callod it the “dist fave. It consisted 
iasteally of two cells using unlike metals and filled with tou 
powder on dist, In addition. the fie had a storage capacitor 
tomilenson) co store tp the electrical encrey generated. The op: 
creation: was cery simple: as the fuze was dropped from the air 
plang, an arming device opened the air vent in the fuze causing 
the tale dust te vigeragsly bast the wwe unlike cells, in ware 
crear an electrical charge which way stored in the capacitor, 

a 

Upou impact. a switch nas chased, chomping the stared electwical 
chatge inte an elective detonator, aud firing the bomb. Bearing 
i iid the esaniple of the sear covers, the peace officer who ue 
tacks any electrical ciromnt sheik fine grouid Himself iy merely 
teaclong dose aad touching the ground swith his finger. De aot 
weak tylem Chothang as tends to build up a static change rap 
idly gd conkd cause an electric detonator 10 fire. 


Chemical Cells 

Too disnuilar tietals in the presence of an vlectralyre (eid) 
will create a current. \ goed cxample is a dey coll Maslatight bat 
tery whieh contains carbon. zine, and aunionin ebberkle (La 
obit he cell). 

Anwiher versio is your Gir banery er what is Kinawn as Uhe 
wel coll which comains two malike menilic plates and sulphuric 
wid as an clecrrelvie. Chentical cell containing enosyh power 
ea one shot basis te Cire an clectriy cap live teen minianirized 
almest tv the size of a temcent pieve a in hearing aid devices. 
Whit watebes, ot 


Thenmal Celts 

Ove of the newer batteries ese om a one shot basis ceusiss 
al tee tnlike metal. a dry salt electrolyte, and an incendiary 
mistire This battery has a tremendous stielf life as the materials 
any lactive nid ifs activaredl, The principle involves the: in. 
foudiony veloch. when imnitod. will mel the sales and amnedi- 
ately eive a cnrpene Chow chat will carly test fot a lew minutes. 
Wey Inghty sailikely that a paveltie or sahoreur would reson 
tothe use of chermal batterios as a power semnce when dry colds 
mr owel cells would accomplish their mission munch better, 


Heat Source 

Ohen called the ace heck effect, consisting of two different 
metals tyeied together te form a jumetien. The mee different 
mets develup oppsing yvelueges and the encrgy is available 


for vse, 
we 


Light Source 

These consist of tion types: 

& Excited type. 

b. Selhencited type. 

They ate often referred 1 as the phowo-clectric cells and could 
he eped as a booby trap if properly employed. ‘The photo cell 
consists primarily vf a metal plete and selenium alloy. When 
Highe strikes this device i causes a current Mow. A good example 
af che selhescited device is an antematic deo which apers as 
you break the beam, 

Many hobby shops teday sell the ploteclectric type cells tor 
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bo Vhe eneotked fitmig pin 
lot 

Figure 56 best illustrates the cocked firing pin and in thix ease 
is berg retamed by what is known as a retaining pin. This is 
he tnost simple of the gronp. The culy physical requiremens for 
Hvis version is to withelaw the veining pin, Many camples 
wilivatice iors, however, will use ball hearings, sliding steeves, 
md pins te release the cached striker, 


Another device eased to release a cocked Firing pin is Koon 
isa sibluchene device (Fageave 57), 


Operation; A spring-loaded Hiring pin retained i the cocked 
wsivon by the small epeiing of the sillechette phair As pres 
ie is applicd te tie plate. the large opening will mee chow 
leasing the firing pin. The pin ts then criven forward dite the 
atl as carwidge pnucey whieh iy this cae would be uved 
isan igniter for black an smokeless puvder 


Wm 


Fistwe 6) CacQod firing pin (pull ustisced) device 


Sillvehetic cet heal stgiker release device, 
tos 
Another imectaniwal device qatiee commen to clockwork elas 


pechaitinns is termed the teaniig div (gare 48). This is pore 
wily uscd di melicany denelitiew clock systems, 


Fieve 7 


All military on manelactied clakwork mechanisms shel 
eo treated will ple utiiest iy safety precautions as ihe spring 
ound timing dis aaa have stepped within, sowonds of firing 
me aud any selsciient mevetnent cad restint the clack 
mis a detonanion, Che Goran: deine World War 2) jan 
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LEVER 


TIMING OISS LEVER 


TIMING DISC 
Figoan 58, Charkwork Nivnnidins elise. 


fortuved clocks using titmiag dixes ol a silent mnie, Therefore. 
the device contd be fenetioning at the tine of gaining acorss to 


the package 


devine. 


‘The device shown in Figaie: 58 could prescht a great hazard 
te any person who adel disnuele a, slorlal a Laid ter Fenag tion. 
Any distirlowce amight cause ihe lise te retate wad release the 
fiving pin. Leave all military imimnitions to the military experts. 

4. Uncocked firing pins — “Tlie is cocked and fired all in ane 
operation and can he clerve by app hicieron al presse, tilting. an 
pall, A gol example be the Filer sprang called the “Belleville 
ape” (Figure 30). Theis device, from a lettem view, rewertitoles 
a saucer atid iy comseuced ofa fiber or pumie material whicl 
Will give tf a snapping actions sinvilaa te the metallic sporti weil 
ied in “erickets™ phat childven stuaye ter tiie a thoise 

ion 


Pressure applied to 
presrore plate courer 
downward bend on ana 
diaphram 


Pressure plate 


Belleville spring 
(onap tevice) 


—— Firing pin 


Enierttie, 5 Delbev dite spriog (orianpy etiiapeleriinny) . 


Xs the Belleville spring is depressed beyond peda "A", the fiber 
ty plastic will say deworard with choagh force te initiate a 
dlerematen. 


Tnitiating Actions 


‘The initiating action mimst be wlentitied betore auempting a 
fondertim ste prcehine, The initoting acon is considered ta 
be che Lint step or condination of steps which crises the devive 
fe famenon. This eoutd he a siniple step. such as pulling a wire 
a condlor a comples devine asi a combination Of many anita 
ig actions such as pressure. pull, pressure release, en. The fou 
priction systenns whieh Coukl be axed ty fire a detetiater ave: 

|) Mechanical actions 
weal te Linetty, 

S. Peietion 
4. Electrical everett. 


The first action whieh saris Finction of the faziog syareut is 
termed the jiitiaine ation. Lnithirleg actions are classified as 
1, Presstre. 


4. Comm ination. 


2. Pull. A §. “Thermal. 
3. Pressure releane fe, “Dalt. 
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Anti ptyste, 11. Cantrotled 
S. Barcnunetyic. (2. Antisvilulrawal pA W), 
13. Boetey cetpperd (4 
1. ¢ col kapodiiye circuit, 


it 


i. Delay Th 


TN, Persinniny 


tie 


ahi 


ECHANIAL 
MECHANICAL ~ CHEMICAL 
a 
ELECTRICAL 
bs 


CHEMICAL - ELECTRICAL 


Doct secu 


Taiever 14 


Further details of the initiating actions listed will be covered 
nder each separate tuze in the fizing and triggering section 
haprer S11 can veadily he seen that with (he ovty combina 
ous ob initiating actions, the pole al bewil disposal nay become 


uustraring. 
yinpathedie Detonation 


Hora explasive dleiotares sic atathes explosive, i fray ¢itase 
ther charges ta deromite iy the tnnediave area, The detonating 
avec ay shock wave from ame Claire will cause the other to det 
tate within critical distumees. Et is difficult té sas jisr teow 
wel of acohange sil detaate guerher at what distaner because 
vary foctews are ievwedlsed. such as the semstivity of the explo 
re, the mags, ete De miest cases acone-hall pwd bleek af TNT 
laced ayeuty-sis inehes on a Flat plane fron atnettier block will 
tise deviation af the second explocve block. Sympathetic 
ctemation is iinpentant as, in avy clauacstine package. there is 
ye powibiliry of one on mere sepanive charges capable of firing 
im their ow power and ened: inay syamaubetically detonate the 
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other chimes. 


@y)) Orow 


a6" 


Fark GL Syompatheth detonation trble Oredudll potod Whack. of TNT 
speced thirtesix daches apad 
Ww 


_— —— 


> 


ae” 
Chapter VIE 
TRIGGERING METHODS, 


FUZING SYSTEMS, 
AND FIRING DEVICES 


As Uelicatedt in the applicd pluyskeal princaples section, the 
WHOSE TpOnmunt step. ctire doles ts gait! to any device, is to be 
able te teeonmnive the initiating Gvigeering) action of cembinas 
frets ol actin sehick will five the tmectaaisni. These seston 
Tea a sineple pull roheise me hainisim to a compiles 


Maas Labye 
clheetimiec chtenit, sack as photochor tric, utiliging say antir 
wilhitawal of protective devices, Fin panpenes ol romping, we 
the fuezite wences os iitiating actions which cam be 
sumsericted fe expladle ot ignite: oii mechanical, chemical, 


Hompaclet 


chev ices, 
1 Otte wetiowe as ceinesicletmtl to tee the first ste 


Thetis, vleeti wat 
Tie a Ww oaction 


Which sah corse the aerread Siriag cain te ignite an explode 


The titi action cn combination ab actions ape: 

1. Pressure — Directly applicd paexsire an a plunger or anv 
exible deview which will chee an clectriy Mitch, release firlog 
fetes. break chemical viaks. aid line the devi as a veselt el Ubis 


the device. 


appear none 
Pull 


electric 


Cansias of wires or cords whiel, when pulled. will 
Citemits en veleam Tha pits te fine the devioe, 
Pleis aeciont is comsiddered) quite sensitive and is dived an docs ot 
Hiside porhages as an am itt device 

A. Pressure release — A device which will lire om a release of 
pProsure oF a restraining weight Normally thee devices tailive 


4 springloaded Tring pin er an electrical ticreswitch which 
bis 
Will tire the device as the pressure is removed. “They ate easily 


conceated and are considered most dangerous as they can be as- 
Ned paside a package or paved jiside a hook or under ar 
object ro fire as the object is opened or picked up, These rypes 
of initiators are an exainple of why we mest attack a suspected 
device by remete mieaity. 

1. Combination devices — A combination of initiaving actions 
averted om one Tare. sack ay a combination, pressure and pull 
fuze. whiel) will dite ether on applied jtessure on jrull, 

5. Tilt —Caasioe of a lever ar mal conmecied eo the device 
i suche @ mtr that. wher direct presstere is ayplied. the fuse 
Will fine, Awother ap) dication of the tilt actiow is the tse af stid- 
ing comets, ball bearings, er a inereuty swith whieh sill fine 
the fuze as the device as tilted or moved. These are mest dan: 
aerous apd no suspected package should he need by hard yueil 
the nic¢hanism is identified, 


«howe 


fh Thermal — tianetal strips aldtained from idasters, steany 
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pears, of like alevices which will five as heat ar cold is applied. 
hev have a chermestaitic action and. inccertain cases. will indi 
ae adelay perivd wil the proper tompenture is ceachiod. A 
2 ithe Exanpte is che engine af an automobile: cold prior te start 
ay hue that will hear en rning. causing the bianetal switeh 
sche 

7. Atubphoto — Cotsets of a device which will fire as radia 
Onis applied. A rather complex svseer bit cond he einploved 
(ddetewe Koray mnachoiies ter phate operas 

8. Tanometie — Consists ol a lellovs of bablown swstem whieh 
HM expand om contact on altiade wy pressure elanpes. fiveag 
we ltive, Pleese have heen used mi stberme devices and were 
Knee thy civesods sie thet. ay the aireralt reached the preqer alti 
te. thes world chee a circuit and fire the device, 

1h Dekey — Amy tveclaaisne whiely will fine the device in a 
ere tine and way cut) thom minates io dav. There are numer 
tis fuethiocds to achiete these delays. and are very danwcrous te 
det wate doe te the element of unkeowa time, Some of the 
wire enti delay dewiees ave as lables 


a. Clock work delave: pulley devices or thoee comciucted 
the 
BATTERY 


ELecraic 
DETONATOR 


CLOCK WIRED TO OT igh ano — 
ELECTRIC pet 


Pate Hi Chock werk sdetay aunt aecanteleeld 

with clectrial ssinles are designed te live the tune on iguiicr 
oe predetermined dae. Moss cnidety Huprovinedt timers will 
ave about a twe stem mation delay, Honcever. certain 
Wikitans «lermulighon or satlenive clocks may vie as high as 120 
live te delay sine, Paune (2 iMostiates a hasic clock delay 


eee braneniveas. iM 


Poncme GN Woes 


-- 


Fieve 44. Whist watch sleliy cinplosed in pipe bern, 
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PIPE PLUG 


: BLACK OR SMOKELESS 
POW DER FILLER 


IGNITER 


BATTELY 


SIDE VIEW— 
OF GLOCK 


Pict tes Sal cPosk dteilay unde iistatle! ia pipe bosib wieh lingo ised 
aysuter tonal 
Wa 
ott Lad + et. 9 


New Took B vey 


Mad Bomber Viystery 


b. Chemical dekiv: comasts of acids pulpharie. 
Will cat though given wtaterial after & cleanse 


ete.) twhiis he 
Tie scree cavers. 
a cheniical, sneh ay acerome which will selec a pilavtin clewire: 
releasing a trigne «on din pan alien a predetermined pertost. 
Some Chetacals sed are vupric chibwicde, strip acts. ti 
thie tells, ede, Heat and cole eflees these types of dlelivs a ott 


THE POOR MAN'S JAMES BOND Vol. 5 


Facaan ( Esact nepticd nb the chk wlehes Gime heme mol tedden “Med 
Bonbon al Nov York © Ceetirness New Yeok \ernevecrs fet taal) 
1 

bteot dhiy the chettucal setion is tister amd cult weather «hows 
Teawery thee Astienet, 

© Water drip or expanding delay: noel by the Get 
tire World Way BP and consisis of water expanding tried 
me a bates 
a. The Brit 
sh applied the methel io a raite bared te ehich eopper sal 


un 


was. on water Mewwly crippeng fen a tit eam tet 


mn object meth. ote yetontually tive the vit 


phate Wad teen adidet, As dhe rai or wetter spout fitled tte 
How comelartive. wold chose proud 
pe eapett wines docated noir tle tep at the havtel ancl wenutd 


ster) Tnavrets lee water 


pravipilete an elect cebrenia. Lining (ie bomts Phas prion ipee 
was ate iapyelicd in teil rewrvelr Trowls ot occasions 

ih Material fatigue: otiom termed os the “head break” dey 
jaw quick consists ol a tead wine oor aunties canerial whieh, whem 
spring tendon ts applied will eventually stretels one ane! break 
iter a presbetermninedt tine 

¢. Elecurie delay: coimists ofl the tise ob basteries, resistors, 
tt gap tubes which will tire at a prederermined time, These 
leviees are dilficult ty detect amce employed heratse they can 


pot be heart wiels cloacae stethoarepes. 

( Electrolytic delay: convists of a they well hatrery, wa 
pesisturs, amd o copper sire (spriteg-lieeded) iy a Soltitic 
copper sulphate, Ay the battery powsr t& applied. the copper 
sulphate wall eventually cae the copper wire. feleasing 4 spring: 


lovedlent pin. Dekive cua this device are Known oo range as high 
as [YO days, 

2. Time fuze delay: coustes ol a siuyle barning five ta ig 
nite ot explocke the device Sette Gommenial fizey can range 


time 
h, Cigarere and match book delast consists of a buyuing 
Tette placed iy a akanch bool which will iguite ay the cig 


ate hour ob Saeni 


Sele Tatas trite the sate hes. 


Clyaret ie com) wuccie byt dh be devinw 


Fic 97 
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WA Clrcreette aud mate teak del device an the instar ol ignition 
ima 
i. Magnifying glass delay; comisis of a magnilying glaw 
foccoing the <n says ena Tammaldle taterial and has been 
ciployed by salateum jn incendiany dewices, 
10. Proximity Initiators — Perhaps the most dangerous af the 
CHUITC Qroeye of Tviteating activa ancl in» 


© cases impussible 1 
render sale, once they are armed. They consist al very sensitive 
dleviees. sual as viltarery or trenibler switches, which will line 
the device at the slipitest touch. Exainples are: 

a. Vibratory switches: leat springs and hair springs on like 
ilevices designed te fine at the slightest sibration. They will 
wormally utile an arming debay te athe che perperraeor ime 
te cer away from tle device 

b, Maguetic induction or magnetic movement: designed by 
asc ef Magnets fe fire as any metallic whjeet (loul) is passed 
wear Che aleviee. 

¢. Photo-e!oorie: Hie use of setenuim cells te five on the 
redeipe of liphe cn darkness. 

ad. Acoustic: designed to Tite on the receipt of certain 
somiids anil as Constyucted by asc ol a micrapbone, 

ce Frequcasy induction: designed to defeat the ue of a 
none detector as this seater Will fire on cenain eveles of fre 
epnreniey. 


Peas 0 Radhecentnlind trananiter aud teoviver unit 
be | 


1}. Controlled actions — The as of electric wires or cen 
trolled tmechanical devices where the perpenator bas contral of 
the ame Of fing, Another exmaple of dix action would We ra 
cho controiied by ave of a transmitter ail receiver type of device, 

12 Andewithdrawal and Booby Trapped Actions — These are 
often termed as protective types of actions and may be emplyved 
in conjunction with a delay action vw lire the device Hf it is dis 
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turbed prion te the thefay Firing tire. Ee comdel consist of rene on 
ane ntember ol vhe mitiating actions already bisteit 

18. Hydrostatic — A svsieu which will fire a cleviee on the ape 
plications of wares pressive. Used prinariiy ie military munitions 
Vere aupntoeneddonecerine ine His. 

11, Collapsing Cirenit — Consists of an electnc circuit rising 
energized reliws designed co lire the teu: i any one wire is vot 
on severed. NOTE: It is oxtremely iiporcane that all cleetric cit. 

its ve mest postively identified Lelure re al of amy elec 
trical component is attempool Tb amy deuhe exists. the wees 
mit er bareories shell te severorl of renmoed by teniote anenes. 
to preclude the danger of a collapsing cireuit 

Ih Anti-probe Circuit — This cincait is carer unique in then 
the intier hox ur pew kage is awemlbler! using tee lavers of alum 
in er ether metallic batt separened by ae feseleing material 
The cient & connected eleetricaily te each Jol wrapper and il 
a metallic prohe an Knife is iuserved. che cheat will chase, firte 
the bol. This devine has acteally Teen uscd and shoal remind 
all peace officers not te antack a pockage wathy metablic teks ley 
hranvel rivet lvends, 

Vi Antisubmenge Circuit — Consints af a salt tablet or copper 
sulphate ina gelatin capsule rigged im a plavtie tale near reo 
oper leacls of the firing wire. LE the package is suliumerged in wo 
wr of other similer fluids. the salt or sulphate will case the 
ciyvenit 1 eomliiet and fire. 


MILITARY FUZES, TIRING DEVICES. AND SYSTEMS 


The following Bgures will best show the various types af fares 
reed Ty anifitiry mais in placed! inamicionts, stout the peare of- 


Heer be contponted with saeh jtenis Regardless of country, these 


Lia 

devices will bear the samme characteristics [tt tnany cies, she ren- 
denig silo procedires will consist of tietely iepleciug a silery 
pry bot ame sheath tear a mined Chat test military faves utilize 
cocked firing pit sprigs orl sere. therelare. highly sousitive ane 
hangers umal nweutyolived. ln wddition, cermin wilitary fures 
fay coma antivcthdrawal and bowby trap devices, especially 
it fog dete is eriplovedd TE thete is omy doaht on inilinary baz 
fe sysretis. a military expert stevntl be oosulved 


bias Fe MEAD Jere esate dee 


A standard (OS. bitte, device ased va SE persemtiee] at thee 
plovined jittes Dh consis ef a harrel. fread, ated hase axsenilsty 
A spring toadodt Horii: pitt is lowatedt in the Darrel assenthly anil 
vetained ty thie plier car the Base. A preset of tivenny potiineds 
applied te the plunger teleases the fittyg pin which fires the 
priner, «letenaior, and main charge, A three pratsed device cam 
be attached te the plinger asetifly for ase in geass ot weeds, 
taking the dive alniow ianposiblo to sce wath she naked eve, 
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135 


Facey TH Comnbeiartury birtree cles dee. 


This device me sers sersatile andl con be set in a combination 
ob dillerent ittiauinge acne; these bei pHs. pYessTe re- 
leave. prall, andl namien release 


Vows TL MF will device 


Vstaratard 1S peti bairiared (iting device ited in aati-per 
sane) and nepesincd uiues. Mie device. when .tsembled for 
use. Consists of a tine nip wire attached loosely te the pall ring 
at the base, A pull at whew 5.5 piids exerted ot the whre will 
Yelease a spring tcled tiring pin, fivim the primer, The wip 
wire ted with) this device 6 alinest in le te the naked eve, 
Retideriig sale procedures Jor rest standin firing devires eon. 
sist ol replanting alerts pins and caredully checking wie trip wires 
te the anchored end Hefore cutting 


ie 


FRICTION 


“ ie 
, 
tea SY ~~ 
Se SSH = 
~ 
~ 
° ane 
j 


Patwme 73. Poll hicvtion Giring devine consisting of an abraiveqoated wire 
White ty puliad threicty & pelengiaens cotmperiend, isucieing ibe bie at ex 
phalins o heat sousitive exploaive. 


Face Ta, Me gall tric tines device. 
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A smmall black plastic pull inittacd fering device employed 
bu the 1S, in anti perenmel and improvised mines. Tr consists 
of an abroivecusterd wire whiel i prlled dhreugh a mate com 
pound. living a heat sensitive primer. A pall wine is attached 
te the pull ring and anchored. A pall of 3.5 pesnids will initiate 
the friction compound, firing the primer and blawing cap. ‘This 
foze is alroust obsclete today ay it alworhs aeisture amd mislires 
cn eacenesiemt. 


INSULATOR WEDGE 


CONNECTING WARES ” \ 
t \ 


Viwwer 7), Clojlies pire chert centile devices 


This deviec. altborgh simple in cotsitaction, i: One of the tevst 
yersiile switching devices mm the for ines and Booby trays be 
comics of an clectiie cricuie which & triggered by the clothes 
pin switen, The jis of the pin are held open in the pull ver- 
sion Dt an insulated wedge, or by a tieht wire in che temstan re. 
lease application. Upon initiation, dhe jaws ol the pin will suap 
Closed. completing the cirenit, This device city alse be empteved 
ay pressive ark! pressure telease by variation in the pin asscnubly, 
This switel: is cuivernally employed lis saboteurs and terrorists 
hocause of its stryplictty. 


mn 


Fravar 7 LS. confetti pruwdte ned pull fuze. 


AUS. Cetubimtiont Chim dhevier (hat cat he triggercd bey 
applicacion of puessarte 


or pall. The device comets of a pall ring 
for a shack tvipe wire amd o pressine phanger on the upper faze 
lanty. A pressive of $20 pounels on a pull of 8 pounds on the 
ware will Cause a sprimgdeaded fini pia te fire the mine This 
fuze is after: employed it tie hounding” variets ob anti-persot- 
wel mines. 
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i 


PRESSURE 
RELEASE 


on) of = prewure rele wechanion, Resralwing load, 
1 Lived. wil relewe ented Derieg pit 


Ercat 77. Applies 


Pagune 7X MS prewute teleare device. 
128 

A standand 11. S. pressure release firing device, often used in 
Looby gapping aperaions. te consists of a small rectangular box 
with a hinged bd. A cocked firing pan is held ie position by the 
lil and, when fully orived, the device i placed under an olyjcet 
or mine having a weight of about five pounds, HW any auempt is 
made to rie the restraining load. is will release the spring. 
Jeaded firing pin, detonating the mine, This device is very de- 
coptive and is considered very sensitive, as die load only recutres 
about five thirayscoonds af an inch of litt ov ease the device to 
fire, \ vendering sile procedure en this type of device shoulit 
ants be attempted by penennel whe have had training with mili 
tary Duzing sytem, 


Fie 7% German nipolit prewar: rekeay device. 


A rather unusual firing device ised by the Germans during 
World War UL The emine unit wis constructed of a comumable 
explosive and weighed only nee onnces. This unit fired on a 
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release of pressure, urach like the US. presser release Tiving 
device. The Gernums would place Urese tiny devices auler the 
standard antitank mines 1 cause the mine eo detenate if tired 
fre the proved, 

AUExplosive Pressure Release Device 


Pecour 80) Dnitianie of @ teosiets pelease fide 


Vicume 8) Kaen Hare set for tenelan pelea dn thorn actions 


Fomine SIS Covmabeerrnienee pace eed verison peliaee fener 

Vhis device m prolapse one ol che most setisitive aud vorserile 
of the U.S. mechanieay mine fie gremp. He is used in any type 
of booby trapping opeciog and in nearly all US. mines. The 
device, when fully aened, will line Wo the tight wire ie pulled os 
cit. A tine cap wire & aitached ty the winch at the top ob ibe 
five lewis ancl aucheted to a sulid anchor point, The winch i 
then ined te prude the proper tension fur gaming The five 
congins a sprit beaded firing pitt which is exticmely sensitive 
when tilly antied Chely qualified pemounel dond mere stipe 
veridering Sale puecerdire em tis faze 


stem ime eletav) 


Dhits device 4 


Heit Md a clockwork. springen taner which 
otsed in Genw ditto cporttouns where lam detec ts neqiived. 
Plis pourteudin tirset will wive lols up ms ielte hots The 
timer etilizes ie sprine lave Firine pi ond tiaving disc inter 
walle 
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This device, Hf lounadt antined. ewukd bse wew dangerous as the 
taming disc may hang wp anly seconds awae from firing time 
and any subsequest jarring cok ventana tle cleck, 


lens #f 


Cottretansione Fires dew iy 

141 

The comeesion Tivitg device was designed ber sympathoric 
detonation of cluemes, enthver im the air or in y 
feet an depot 


or up to twelve 
The concise of o wearby cluirge causes a stap 
diapliram in the device te drive a firieg pin inte a small per 
cussion cay, The snip diaphiat is lwaied ander ile wattle: 
shaped protective erill on the farward section af the fuze beely, 


MISCELLANEOUS EXPLOSIVE AND INCENDIARY 
DEVICES ILLUSTRATED 


The follow Wlasations will stew a goed cross section of 
chirdestine explosive and incendiany devives thar have been used 
toate Clepiticd be varies marl lov cmptovecat As one can 
readily see by the iMuscutians, the dleviees are extremely variable 


and ave limited ouby to (he imaginatioy el the perperraior, 


Breen 45, Awe Gomis (dvecnnite, chortzie enyp 
ie 

L lie aiites Tremate cernisists of about three sticks af dynamite. two 

Vowthes of checar ie me ochotin bhasting cap. arl (usually) 


alligator clips fen raped artaclanens 


1 clipe). 


wie, 


Mhits device is nuiversally 
etapheycdt is ea jor Ort svindinaies ail bw varies testerint 
P| 


yn. 

Vins device i emphiedt dirertle om the engine Dleck. How- 
ever, test pralewbongls will atuach the dynamite te the fine wall 
em the drivers side of the can, One cleciical chip is secured to 
the Hiput side el the ong) and the other is cemnerted 1a common 
ground, Anmareers or inexperienced pavelaties will normally look 
up tothe spark plves and do gremnd. alten ssahing in misfires 
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Beater 80, Dhmvler crupapedd bewih 


This device was often used dura Warkd War 1 bw demeti 


Preece MO Saree Gileemitiry beonety teyneatbedd teem experts dat] consisted of a paesmne pelone device whiel: was 
’ [teed doside ol a bevel Filled yids at exglsive. The buck cover 
ay hinblines aloe ts aopalfient teltage bet eleetris cletanatets t 
Wa listally covered with an eyeappealing bidet am tap the 
‘33 titanerspree ting C2, 0 
—— ae Se is 
, = ~ 
/ \ 


EASE HOOF L E 

= | ~ 

sTRRER| s y py AE 
i 


SPRING DETCNATOR 


vine Lacaston thins 


Plots let ice is a manulactured bass crap. Hervever. the sare 
type cae be inpreveed. Tt crnsists ol a spring-loaded fining pe 


held i jnosttion liv the reeviver. “This device has been mantertac 


= 


fused Loy use Th terrerists. Awather version of cis device i with 


tod ot meereary pile switeke ail it cevinin eises. an electrical 
Premise veleise auicroswitch 
PUBRER 
cnx — 
cash Fev YH Flvermcmnnae exgatensdye Lanttey 
Nv «! fo MIXTURE OF 
— ; Si Sli ——TOTAShw CHLORATE P at - é 
TISSUE PAFER Yom t4 en aan Left Wine bonle owl, often euplowed daring the roaring 
— \A * 
5 rwontics, Ho cousered ol a fettie Fited with an explaive mix 


ture ated initeated by tices ad a steve thee fore The heatte was 


preversel tye 


weripyped ty lage © wit Chiemetarg, Might Mipe 


heint. fitted with a lonath ol Iie faze for jaitiarion, A very 


tethal device elton rece! fy peveliotios. rermerisis. and sates, 


SULFUSIt 
atrs 


Freitas BX, fingenaierse deavtter Depeston traepe 
4 
The Japsiuese bottle booby trap is a very vidlent ispe of de- 


vive, difliaule co detect as can be ased in any type of boule 
or comainer, Tle mixture of acid and gasline. when tiled, re 
acts vViedenly with the cilvtare and sugar, causing a chemical 


explosiin with incamlary effects, The bottle wpe ol beds Wap It 
This device appear te be very sitayple, bur is desizaieed to throw 


Fecarer 41 Alcornen yop ba irene 


is thastioted fe sewer) teprerise midueualsy cextiey 
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the expert alf guard, le ronsivs ofa pipe bomb with a length of 
burned-out tine five protetiding from ome end. Te most cemo- 
lition experts, this weiild appear to be a dad Gred items aad nicest 
people would have the tendency to merely reach down and pick 
the tem up, im reality. the deviee contin a mercury or sliding 
contace seccly which will fire the beat: as ios titted. This bears 


crt the daet thar even the mesa simple boils stomtlel be treated 


with great came wanil the lazing systems iy cumpletels jlemified, 


svar staan ious ariel intra Piero wr 
rey er ge lng $ & b s . 


Piceis OS. Buster ol Paris brevets 


Vlas deview consists of an eSplosice filler surtemded by a 


plaster al Paris meld for tilos eflects, (tte fuge has been in 


sertedd tate the tennity bom imiriations, “the perperrtte pa abi pra 
Henlar dase coved the inienuded victim's tame into the side al 
the bomb priet co employing the device, A recovered hemnly of 
thin type wok be very salaable bor evidenee die ay the stvie ol 
pring wsed by the bonrber. fa adelision. che mdel asect howe (he 
plasier of Paris crake preteally te rertined by the bosabet Loy 
fiicerte beatles 


= ‘ 
Nrenteens,. 


Five cee OL Se tt ebeevtecay tere jyrre evde warite 


TDivis type col fettide ts periarity eupiewedd Tw thie prewehentie 


Hetit on seticlestrmerion. gd wher socks a0 gate arvnition, It com 
sists ol a bom: five with on cheoncal switch thar cae be tig 


> 1h iv vestially enrvied 


gered by pesure as the perperaies de 


tote ® public atea ael, te ics ces. batik robbers have eased 
t 


this type as a weapen of terror. Phdy type ol bon presents a 
gear preben on the hands ef the ben eer as he can uae the 
Veils at any tire. Caretal evacuation al Tewanders is cry itn 


provi 
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' . 
j ) 
| ‘ 

| F 
| eas 
\— 

Se a 


Frans 81 Peleg temerty Levi 

Phis bowls consisted of a short kenpth of copper tabling filled 
with smokeless powder ant fitted with a lowes of aime fuze. 
The « 


thee dey 


toot the rube were ¢ Tired! fo seastain dhe explesiont andl 


was cripleved im pum selepihames to Uhast epen the 
corn bieces 
Im 


Feta 9S Peed tapped Melina aod seam bon 


ed inte the Mai light 


ola taser the bouby tap whem electric ssiteh: 


The fh sit ty a device often used by profes 


pr jee, clos 


ieee os cysplie al 


Shemale Lar tsts. 


Proce 6, Dist Kale tit chevinn 
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This bomb ermine ofa ih switch attticd tea dha hele MS 


and ix designed! tr fire the bern ay the Rawls is tarmcd. Thre aliss A very deceptive device carsisting of a hoile driven ite a wall 


Toon she feteme side os tive the lawl by eleenival 


tibe contains a condintios etntion al salt mater ar copper sul aed rig 
plare ane wher tiled will broke the cleenrie Jeath we crnagdene imans Hothe kindle is withdrawn, The ilastritin shows the knite 


in posinen and the peseme side al the device wired electrically 


the fietow cancube Netter son ianion el this dex ioe ts te sabstitite 
a boll Iecring fit thie glass tale which. whem ibid. will pelt te fire 


chow ancl complete: tive ehectent 


reo 


Hiei kd CO Coors exp lliesien dye sale 


mrtolectied tn the losin el shoe sales. cain capes. and even belts 


Hessionial silweteas dislug World War TL wax explosives 


to escape dictation. Phe cetonating devices were alten stwn into 


the belts on in the Tiviigy ihe various aarmecot. The explo 


Peon ne 1. Minety crapped water cacncent ence x 


© TS. gretl fee te fee oe sive was called 


Cape biteod 


Pee $k. 


fnporet abel have 


Fercsre OR, Alwer tens snnperre accel tinge? cvercanle ettalecieng 
dihotaetinge baer 


iis 


fete 1H) Tein ieppel box wil pull device 


This device comity of a hae contiuiniae a gun barrel. small 
arms Dulles. and a pall teitaced tite: pin devigned ro fire into 
the chest or stemety of the cieting as fe opens the lox. The de 
view shown way actually cimplowed ina Large inetrapaliran city 
tr cals a harrglar, 


Foy care Lewdis ielined se lice ears artery 
uy 


Porat HEL Cheerrajal swine be bevels 


Focimd OM Comite: teeates Cag, Tiyis device caren of a bemb ueeaiiturel with a thernat 
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swvitel: deste! no fine the bomily ao application «d brow on cole 
at setipy tineeh like rhe 


ges. The stitch iy mite ol a tea 
any ated is Obicw elated Byer thew 


ch 


type tne! Ta teeter ot 


Levey tlie: Lelee hot ane arstree etaganie 
te fa heen 


suurees, Pheer Leuahe iy: eri ait 


wn mw stone tadinter at The a pitewdite Mig thes ace 
placed in treerer by favertinig the sy iehing ter five en applica 


thou ol Tomenord Fen peraniiies 
me 


Fyeens, 1 Cire pre kine Lavine 


Vhe clot feel Wlestrated seas teraveredd fy Cimad nnyien 
the ware af FALN beantelngs. Dre besten: of the pend inge snl 
been caretilly vpened aud the fee eiears were venieved ated ied 
lowed out. Theee of the cas comained the bint cient com 
siting of a sliding semiaer CVibe switch) elecerivally tired by 
a have 


L bee cethige tycoon 


hice who nemnatine pon light batlers 
tes neansettbleal 


lilledt with dveamire gut the packs 


hack ow 


lax, Dhiis doomele onuid tae severed the bared el ae 


hieews siticueel 


~—— BATTERIES 


BLASTING CAPS 


ELECTRIC RELAYS 


me WOUk OE paling, amet txioby crapped baanila, 
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t 


This is woe ot tlie me 


the eloets 


dangerous cirenits of the en- 
Rey. taste a silnacery sedtel. Th cemsasts uf 
Two Glergat nti suvtieties bord apen by the battery power alone 
Alter dfte batuertes cheain all i power. the relays will close. firing 
the einen 


Meanwhile, i aes ome wire is cut, the circu wall 
coblajes and frre, MO cither Leaner: is remeved, dre cineuit vil! 
cobliagee, Lae throw the expert ell guard, ese stick of dveamice 
fais Nave 
pen igh 
Che urate: 


cory til switch with a small 

ced, Mth: expen render safe 

siren arial pile: the leas's it will tite, See Figure 105, 
ma 


fetheteul cant aid am 


W faatters jad ayy ty tte 


Brocer 1H. Saving hohe. cytlapecm, ard Geaatiey gapped e incur 


This is the same cipott as explained in Figere Ln This it 
Tustrar pont, Ioswever. avs the dynomite dieverted te dicate the 
sepatate faring syste tamed ta the allow stick of dynamite 
This circuits ® very diltivnlt and prover that a well-versed cer 
Tovist ay ker te ereat extremes to bochy trap the expert, This 


toh weuld Se almost impesible ty render sale once tt seere 


armed ain fot tietine 


iw 


Hiitey iheloe sant. 


Ce ee eT | 


The wan dey boul is rather anoistal bie was actaally vised, 
The Demiber fit thik case used pipes lor tis containers and care: 
fully Constructed] sptligdecdod finima pais ta the onierier, asing 
tax te Feral the springs and pans, Phe beats were thea places 
on steam tdiaioss ay aut lpeatiog anat and, as pho was nicked. 


ik would relewe the spring hasded pin. explecdig the bonis, 
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Pee 107 Dass aneiticrtce (elit Tommy oxgelesiveny 


This borne is in wide cee toedar 


I Slots. Conperisns, anid 


querllas beer oO Gemeadoies expleion want be obrained asing 
A Minin el ONplesites tow fiaitietion Dp cedtasts Ietsiealls of at 
sana) annrest ce expelsiee 


Mite the coures of 


wul tection aaterial enelecdded 


y lust 


cover. As tlie explosive detonutes, it 


tires the aloe at 


devcerpctiny 


wet the ated tn fine ponder suet she bearing 


fue Vf dene Sieldii: Taantastic @Sptisiin. Plea, 


stared, coal ds acd p soiered vier aire seein 
Certann lig dl comers ane alee tisesl: sate th os cooling. ah obed, one 


proper 


erkeds TE aese 


ET 


Pree ee TE Neti Ble Caavelenper teste 


Phis bonis was carelally comstracted. usd “ Titiatirye cherie 
(levives, jad wie sent ned Navid Attache me pes large manila en 
selape sheen Th consisted of a sunt! cleerie totcaesw ich. yen 
Tighit fatret ies Hy Dhasting tye al plastic explosive meddect 
to the covdleacd Lae kine 
jistaaltoet ae thee 


fries Finevd ait ie 


Phe presire releave mi peeswitelt wens 
yout the sorted nvatite cnyvebupe and wearkt 
Ha Chie CRE ele ae gerts 
speeting Neary wait ciscavenod plies leensty foe 


jeoteval 


\ jothane ite 
Te 1 Mts enpeaiced, 


ie 


Phis Getnhe won caretaltly consincccet fe gn pidiamee expert 


sprtiscod oll the dbasonations 


SUE AS [evel cae al tTve ttvenst claves 
Steet De cotsists el a aleeh oeae dlelax. a sto Hiri delay, 
twink pressitte tele e cmicveswitehes (eqs ated bettemni. a mercury 
Hilt sveitely. and a very sensei] vile <citeh. The eaire ci 
ertit was veined ie portale wheel nicies that any initiation al the 
switelies qonk! tire che device Meweeditle the elect delay switel 
ST close ard fire the beni as at vethes the preper time, The 
elelithenerl seettelics Gane Lena ae \ nest 


1 prohodite” cincuit 


clangerores Tens 
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- SS 


View HA Clo kootd img debe 
13 


Teveittettawal. Deoby crapped citewit. 


x ET Ee a eee eS 
MULTE | | 
= ; 
ve a 
Ps a 
? ayy wa 


Pecrxe 1H Mee eeige dptenae pelea) leaily golecteiey 

Vie vroe tape bole utilizes a common hotseheldl inuptise 
Pray, tel, te this pavcicelar iter, an electtn ecitenit, Phe jaws af 
the Cap have been caretulls epetiod and are hetd open by the bid 
Od cle cages hex cemainer Amy avvempt te aise cle lid sill re. 
SHH in the sprive-boaded jaws ol cle nay chosing and fining the 
bon Pie mouse top is qpaite reqwontly used by bemilers as 
a switching device, Phe bom: is very sanitive as even smolatchine 
the Gil wookl vest (ae the right spring tharging the lid) open. 

mi 


Feanr ttt 


Mewes trap terials Cpeteersedinte asteely 
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This boty tanetintes the same as the Gertrk type except. int 
hin case, the arage jaws wnihive aan Hoprstsedt teri pin which 
js driven inte an Bepreviscd soall ars cartridee igniter senting 
OFT a moneelootiic Ulastities cage The poten of abe syaall args 
arteihee, wlien struck Dy tle firing 5 vi} teansant the fame 
te the bheting ci. A very verouthe smatctinn ait employed 
piven sally, 


Trowne GES. Pirveve jan beet 


ase the 
Teasty pliced his exylmives in suct a jar 
be tle Lilled three 


Tike bavhs was constrecter 


This front) vas given the nickiome ad “frei jer be 
Veonlwer an ah 
The iliestra dats Hecomitoetod beet a be 
posal workers ina hae eastern cite 
with an elecivieal weiteh te fire the fernihi ae wen as the box 


hate 


latches were vere The Deant: explated as a postal inyector 


Was cxamaiieiiie the sasprocterl bern. 


te 


Fong BES. deters bendy 


A very simple. bet ellective. device ctuploved during World 
War Hl. Tt consists of & Kerosene Lantern whieh is filled with high 
oeranie gascliene. \o the vintton Lights ile lantern it explodes vie. 
Jeritly. 
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457 


Fecaae 108, Dong adetas imecnationy sane esyaheraie: Uannals 


Tle deviee shove was entipleved by German saboteurs dure 
AWorwle! Was TD amet consisted of a stelplunric acl delay nit and 
an incendiary charge, coupled with au explosive charge vo spread 
the jnecucdiany over a Luge area. The sulphuric acid was placed 
in the ston! mah Dottie, with tsed paper, cork. or a rubber sa. 
feral in the caer Uhe comer of the iicendiary mixture cop 
fitted potaystun chiewate and sugar as the igniter, The exple 
site clitrae way enmeected ly tieans of a tine fare to the inecte 
clits, The ach delay was feverted a shen and would event 
mally cat through the detay marerial, 

tos 


iting vie ineendiary 


Fray §1) Peper 4eoenuan « 


er Now Betrone: Tnparvicd fog dlutay 


feemile Cc lietmealy 
SHimteter Lemihe A aug desice ansed ly the Germans, Gon 
stated of aver of Lareametric hethows (expaanding unity aiid au elec 
tidal civetaa. “The lente eas placed in ate aapesatt amd, as the 
plane ascetided, the bellows expinsdect and Cine the ehieiit 
Tipo bed chenieca! delay: A Jong delay beank mantilactared 
ein detec in the glass vial and a spring-boacee Liriag pin re 
tained by a plisiie washer, The aretome vial ts cristo and will, 
after a deliy titee, siluen the plastic washer releasing the spring: 
Voehed Cin teage pote 


The stretegtt at the acct aed cunt the sem, 
perariye will determine the delay cine. Inet six clays or amore is 
prossilte 


Pde Bie SEamaehvg tence tate deweds, 
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The tite henal Destioted i oa tanutactirest tinine device 
commsthig ol tromchwks amd a hatieny pewer souice contained im 
& Water phon! comtcttres Tt way martin ttined dor tise Dye inajor vil 
Companion te conteliio aperationts beat tits beet ised ly cortuie 
The device 
is very coun with delags te twelve fear. Tt ane clock fai 
the athe will tohke aver 


condesttiles as a having swstem for feo declaw tornites 


diving a dttenatimn. This clock ts 


called “tle very footer Vronrity, 


_——_, if 


: Wy 


snmemns 2° gee 
{ 


Tice) PRT. Netty are y Bae tecea dk die tay bette cleat aral gear vhowey 


Novem hore donb asing a clack delay mechanism with the 
Clothespin svwlechinig todt. FP lye instelarest tr erie pull sire. tas 
heen trraapaprined thereat the alana sete stem and will live as the 
stem tomate, by pales acne This device ws havaihoats as one 
Caw seen thee boone view. Eb aie aenetipt ts tile be rem tle 


tlock trem thy ese reoreall pall eae che chokes weer thing 


thie bron ty, 


io} 


Frcvm [3% Che Kh work detoy with (oS: pressare toleaser tiny 


This hole was coustracted using a jaitley susten) Connected 
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alvin winding stem and comiecied by 
tele» pan ofa andar 0S MOS a 


a fi wire to the 


« hive 


Mt the preper time, 
the alanis: sean stem will sotate aad withalyaw the release pte 
af tite Livites dey ee, consi a cocked liu pin my explode the 
Tremathe 


Eovime 2 dindox He O85 Sp levi, 


This Beant 


“ay neally comructed mside of a standard 3% 5 
index File bux. A staal lapanese tidire unit, nsec hy model war 
plane bobby Sips. Was Comstitcted ty relewse a syoeinne-lenacledt 


electrical switch at the proper ame The cleetvical switch was 


sprimg-held by means af owe rubber: bands 
once 2 


Vhis should indicate 
Ww that clancesine ives can be found anvehene anit 
in ulimost any type it UM teTS, 

= ths 


« 
| j Bai. PW “% 
| | — a) = c 
| AES ee - = 
| 
Pete TO vente ee thewtde fe teick week Troy ay 


Nnother savivtion af the previews clock units aleady ithis- 
trited. “Thais device nses an clei cieuit and the alarin wind. 
ag stem bas Leet: Dilated and set te cle the ciecuis be means 
Of simple neuen jite an clocerical comet. Suitcase hotals are 
spite Prequenliy coerumered I peace ffiren 


I 


Ewicms 020 Ch lwerl deles onal laces crapped cineait 
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The devise showi was used tp Conuuda ty a tetrarist ong 
tion, Ty comsested at a check switrd. elven. dry cell artery, 
ancl a salt prlastig OR" anit, whiel was sealeel. This beets was 
designed to ditow the expett off guard as the litehe gelastie 9 
HH commaities! a nececery vil switche pom Light battery, blascites 
tap. amd croanh explosive i sviipathioe ally clotemmate the main 
clurge. H dissubed The Lerge clock sad main chetit appeared 
to be the prime Having system bos, je tealiey, the small plastic de- 
vice way sell lating, A very deceptive tnabe erage 

Vey 


ie. 


—_— 


Peck te TEE Seis flat eae abew iii 


Lett: Urenematle hand grenade using plastin cinarente case and 
mithinarsy grenade faze. 

Rights tyyprovived Harrorretyig benh device wik constructed 
wie two hallow placed wear neon flesiite eleceme sv iehes. 
Theoretically. the hatloons wenhd expand shen placed: ia an aire 
cali as soon as the aoesalt ascended ty ahutade, The expanding 
halioens would foree the mc fesible metal sivieches together 


Firing the lands 
lai 


Fravae 120 Afi ellpiecntts ates toes 


Left te rgies Cae 2 carsritue Deal, Fish peal inter boob, 
Cigar tobe ber, Ciperetie Tetirer tents 
Dieser ipinivor: 
CO 2 Gattidge bembe 9 CO 2 coniainer titel wink black 
parvo and (ase works a theme haze 

Fish ped heater Tent: o suentaid bil pote’ lreater was 
Veoratacl levees! ith) stedeliws jeomeloy aod lesigmed te Pine ses 
he heater clement vos plied jae the ecloceric mall eumrent 
erathet. 

Cigar tabe bomb: a stuadard alaminuin cicat libe rigged 
elev tically us dire ae the upper cp scars remeved, completing 
ant elecome cinnie. 

Cigarette lighter bomb: a ver tugetdieus device comsisting 
ofa eigargite Jindeer filled with photeflash powder and fined 
with a qth march inze tm place of the lehter wick, I: was 
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designer to Tike as seen as the Oint was sirnck and could have 
Lien lethal te che vietion 
ly 


Ticue BL Mince batter: devious 


Let) fo vaghls linprowised gis Ie 


delay anit, Booby trapped 
Police whusthe Fivetly incendiayy devices, Clockwork tong delay 
Ui an cirette package 

Deseripstivar: 

Zine long delay anit: consists of suyihuric acid eating ona 
zine plas to eventually drop inte Iattery places. creating an 
clonic current Mov. 

Booby trapped police whistler an aliasive coating on the 
Whistle fall in create friction toa Slash charge and mai charge 
as the device is tod 

Firefly incendiaries: gelotin capsule, fitled with avetallic 
sodium and calciam carkide. When submerged in water, or 
thrown ino gasoline tank will create a violent explosion, 

Clock delay cigarette package: sellcxplanatery, 

168 
Chapter 1X 


MILITARY MUNITIO 


BACKGROUND 


A few yeas ogo, Sn employee ina large bus depen in a majer 
We Cait city hoisted cp a servaceiaars carve clerhaug bag 
aid slammed it dew oa a hand track An citrsplitting explo 
siwo oceted, Lilling dhe werter inmnediately and bhistine foles 
thromgheut the reretviing roam, 

Military demotivion expetss assisting in the investigation de- 
termined the caitse of the blast te lave originated Trot a mili 
tary Fragnentation hand grenade, Tea more grenades, live load: 
ed, were lownd in che cleihing bag whieh bad housed the sear 
al the explosion. 


Three war souvenirs, the guilty seeviceuman larer cestified, 

fu any one month span. most large mietropylitan police depart 
tuettts are called ou to clock variens military avimitions: either 
discarded of foul among war tephies, These range from Civil 
War items te modern complex items and. regardless of age, they 
are always considered lethal Wf live foaded, 

Tho chapece will deal with a small crow section of military 
tunitions inteaded for funiliavivation purpose only. The muni> 
tions shown and disctissed are among these found mast often in 
prrblic ares, 

Never underestimate the size of the munition because, in to- 
day's vast ficld, there ave high explosive rounds the size of a rifle 
cartridge which can kill amd natin), 

Military monitions, watil properly identified by a competent 

er = 
Military) sive ordnance disposal expert, should net he moved 
or tomclierdtos trese Hems are extremely dangeraus H fully arned 
or dhol oper, 

Large pidice units, faving access to a bomb rick, may auempt 
to cuny a miliney tenition through inlabizes! areas of a large 
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vity, dae ra a) fale sense of selatiny, Lhix shoukl not be dane 
lider any clremistances. Some military munitions are designed 
(oO penettale many iiches and sometines fect of reieforeed cons 
erete ceo ch ae tle case of our laree antidank une. 


Vie nearest Us. Army Headquarcers or military boils dis: 
posa anit shomld be setilied ape finding any US. or loveign 
military explosive item jhich eae be properly identified. The 
woltinide of complex ami and Henig sestenis peed he the 
tililary weak Til soliines at hooks St requires moanelis of strcn 
wen Hiethding (oO onuliare a teamed nil foanh dispusal techy 
Wick ae. tis wise to eave military animitions to the mili, 
expert, Acmdininy expert assisting loci law oftivers on this type 
OF masion stout he giver: all tle assistatice possible when he is 
performing oo vendeing sile procedure, The greatest problem 
today seein to be the gathertag of dhe coins and lack of cou 
trol the opectatens 


CLASSIFICATION 


Milnare thanitings for simple elassiticanion can be placed in 
the fallow ug gramps: 


~ Dal explosives ilensoligion: setter tat. 


1 
2 Chemival and biological munitions 
3, Projected inaiitions (arithery projected, etc.) 
1. Placed (nnditiony Gaiid mines amd booby caps 
3. Uievoveat meanichons (hasnt anc eifle grenmales), 
fi. Rockets (ground aud air) 
7. Mir daopped Chen). 
A, Guided missiles, 
% Cderwater onliuance (sea mines. rarpedoes, ete.) 
10. Nuclear weapons (atenic bubs. et). 
IL. Tmprovised mtmitions, 
i 
MILETARY MUNITIONS 


Whe following iMustiations will show the general types of titi. 


(aby Mei iCMs met on 


owmered by peace officers 
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Frater 125. Military beans) sact caffe greanalies, 


1. Crt seenie 


Mowing siher neler rier lomersiy of a standued high 
CSprhusive Hamed pretivete, 

2 Precision hamden maite 

SA wie werapypied Mapimenton en toed urenade. 

T, bear cond seoubtinie ht Central hon pretence 

Heh esplsiey emermeion band! renee 

4) Bertier sreke twhlite phespluarin) lean gerne, 

7 Jepinrse Lagincdeation peroussien hil grenade, 

8. Beitivh ttaceen ail gremuce 

1 Ditecreliary (ileorserie) beet sreteate 

We Hhiah explosive oot tutk vifte presale lene changed 


me 


Meet hand gretradtey ised fw all entcatries will ieorporate a 
delay time of abont f te 5 seconds trout chewing cine entil 
bursting thie for safety reacoes, High explosive lial grenades 
Wi tstally comain ale St emness of bigh explosive filler 
with a tethal basting radios ef abet oeetietive focr and dane 
ner me ef approviniately itty vais, 


Fete 82, Prapociet januttinienss, seititary Jie tiles nite 


1 High Aptieten racket. air bee ain ot ait tu vrai 

2 Artillery projectile (arialile bitters). 

5. High cxphesie nore prejgectite 

4, High exptodie anbtank mater (Qarvnke heetearly 

V Wah capplieive: plneddlast: conn tdes 

fi Compile 
clon 


tenmnil af aisiiicny type proqertile stmecinne cumeplere firing 
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Ws ire 


oes BRB 
MAND CPENASE ME 


Ce es 


Viotty ES Mibities poloreal emyenit Sones Chtned 


eh. 


bo Aprti pewseunie? 
filonive Pre 


we Fibbect welt) abatin vere entnce of tibeh ex 
HPS prewennads eon ehh griesenine polite: WHT dambtiocte 
tee striker wait 1 brian ckplesive at auc ennee will alinest shear 
A tenes ferert won 
Nuit). prersrrmet by 


eit am 


ot the: bovmetiong varsene “Wh tateee. where ini 

fated WUT hemmed ip inte the air and siotene abet six foot abour 

ere 1 ciel Teagieentation eller. A very aval: sine Commande iene 

ah tee pomeal of filles 

— S. Amtbrank or tilecivies thie Telast eflect onal Galles! witty wleonst ayeuerty 

ge . ww pou ol esplinice This white wil’ junnmlitive tanks whith 

see nye tee LHRH prerntanas, 

Pecrer BLT. Military sielonays 1 lpepre tied twine dbeteaeet. “Vhin PP Vee tees roeke 
Thowerer wap fewns leornits caf bcwabiar ion are cilee aneed 

+ Remini frogimemtation Lael avine, usin a stick bor pied coupler. 
neenit. 


1. Gener) epee of simublior used fos rattan ote Hele peealiborne 
Milltars firweton bet 

Nees These teens steele be bamalbes! yiele estrone cones Tf Cones aa 
ttre sine Nery privet fet reaasery enn amity cil dhe Fibers ere: exorenels 
MeasFLINE tO Heat. shirk. ee teietion 


* = RBH a 


Frock 110 0S aintprenenel Heyniamothen and leanings mine. 


Tae 2S Drepeiesd nenmtions Geenhs fr aincralty 


1. Digh explintve seme ol piutpeie ercrits 
2. Tithe pecire sommirriint gemete tne beanele ; 
3. Lhigte expe dais pietetseins beady Fees 151 US onti peteaneel froygmeniasien ant leamlar mine. 
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Blectrie 
Deter 


Wooden Case 
(6x552 inches) 


Main Charge 


Trip Wore 


Dey Can 


Yea Lead 


Bre cn 92. Byprere cone nniite cueell dinvatarenty 


This mine wiitizes the clethespin ssltehing device jad an elec 
tiv chow few Hong. The insulated wedge placed between 
the jatys af the pea and a shiek wie er cord is atiacted. As the 
Wite ty prllod. in selileleaawes the wedee allowing the circuit ty 


close, 

Phe chihespir switeh is cuplived universelly by siborenrs 
and ternorists ing suber of caried ways he switch «an be 
asseuiled te inition devices on pall pressure, prensare release, 


wed temsion release jinitisriege a dieaes 


CHEMICAL MUNITIONS. MINTURES. AND AGENTS 


This chaprer is designed for Domibariaition purposes oly, 
imasniarl as the peace alfice: slew never atcengt rendering 
d site procedure es dispentl af any silitary chemdeal munition, 
Even expert chemical disposal peronnel mist exercixe the at 
thaw preaiition while disposing of chemical ageuts. cee iw cer 
tain war gents ofa lethal note, The tispesal area, protective 
clothing. and weather contlitions mit be perleet ar a digaster 
Cole orcur. Chemical agents could be placed in nearly ary mili- 
tary qevicieny cad lis is the prime reason why the amilivary 
slo be coutiered vennrding all mileayy rented 


The marking systems and cole: coding symibeds on miliary 
176 
Heeditions are subject to chipes percdically, and what may ape 
pear te be a neemal high explosive artitiery projectile could, in 
reality, congin & casualty gas capable ef Milling bundreds by in 
halation of its vapors alone. This fart, too, explains why a mili 
tary munition should net be transported by any metropolitan 
Lomb squad throtgl an imcarpurated area. As a matin a ree: 
ord, many World War TP arcilery jrojeciles containing ins 
tand” aas lniwe been recovesed in civilian berties. as war senvenins. 
Chemical agents exist under mist ccnelitions ay selicls. liquuitts 
ov gases. ann vary mncelfeces from Highly rosie died bethal, ro ne 
effect at all. They are classilicd in one toon by their tactical uses, 
as: 
1, Casualty Gases — Capable of producing & 
fe Cetel ccmnen trations. 
2. Training and Riot Comcrol Gases — Have a temporary ir 
Titating or incapaciagiig effect, 
4, Screening Smokes — Proaduwe an obsenring cllece 
4. Signaling Smokes — Usetl to contey a miesage and are asa 
ally colored, 
5, Incendiartes — Used to stint fees or create burn casualties, 


iries on heath 


Physiological Action 
Wat 
CONS, ws: 


yases ave generiiy classified by their physeslieccal ace 
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1. Choking pases. 
2. Blovel gases, 

3. Nerve gases. 

4. Blissey gases, 
S Vomiting gases, 
f. Tear gases, 

3, Cannbinations ef the above, 


Chokios gases. “hese gases injure ap tiyprotectedt man by at 
jaching the respiratory tract (tiaye. thycat, and legs), and certain 
seises al this ap will Titerally (lke a ian ge death ane, lhe: 
seat ite lank ol oxygen. will ease the lenge fa Gill weal He 
qi Th eve) tvcated in tite, the nin will ie “in the liquer el 
Trig crn Drbenent'” Tlie ehvrking frases aire fisteud as: 


iy 


1. Phoszene tsymbet Cs) 

2. Diphosgene qsvmibel DP), 

Blood gases. “These gases are absorbed inte the body prirnayily 
by breathing and are exmegnely bechal, ‘Mey lterbly shuc ou 
the Ginter ol oxpgen from blecd to the liedly tissue and will 
MA Within minutes alter eotmac They are listed as: 

1. Helregen cyanide (ACH, 

*. Crmmagen clileoide (Chi. 

3. Apsine [SAL 

Nerve pases. These gases tre perliaps the mest rapid aad techal 
of the euabty agents and serve te upset the balance of a man's 
Perens syste, They ane appropriately named “nene gases” 
and will bring cleath within seconds lo mimuses if inhaled or com. 
tocved ity cory form, Thev are listed ry mane ay: 

1. Vahun (Gay. 

2. Savin (G1) 

S. Soman (GD), 

Blister gases. The blister faniily are used lor casualty effeers 
aie will affect the eves, the fangs. and ox ise paintil blisters on 
the shin, Thes are. fora large part. tatidactured from arsenicals 
and many ister casualties from World War Tare still confined 
i) bow pics because of the damage to thes bangs and skin tis. 
mics. These gases are listed iss 

1. Mbusiond (Hy 

2. Distitlee) onastard (110), 

, Nivregen oustard (IN 123). 
4. Lewinite (L) 

5 Mustare-lewisite (HIE.). 

6, Phenyidichlarmarine (MD), 
7. Falevldictteroarmine (ED). 

& Methyidichhwoarsiie (MD), 

Vomiting gases. “Mhese gases are normally solic which, when 
Weatedl, WI sapenize and tue toxic acresals to cause vomireng 
and tamil) drowmetort to the varia, These avemts are normally 
teed nt QunTeOl and gre alien eased in conjunction with tear 
gases. Ho rcldased it doom and in safficicnt quaurinies, the venti 
jog gases could caese serious ness or death. Uhey ave: 

iso 

1. Diplenyletyhireaisine (DA), 

& Adunsize (2M), 

4. Diphenyleyanearsine (DC). 

White phosphorous, A waxy solid chemival whieh reacts vive 
lendly ont Comic with air or oxygen, The odor of white plo 
phonons is similar ww that of Wurning matches, Prolonged ex. 
posure teowchite phosphorous is toxic and gas masks should Le 
wotm iy a satiated area, Preiection agaist whice plusphierons 
is aflonted by a selution of copper sulphaic and burning par 
nies on the skin may be tnethewed by water or mud packs, 
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White phosphorous is toed in military grenades, projectiles. and 
rockers. Tt has also beem used by saboenis aml fine bugs as an 
eflective incendiary devire. White phoypliorais ty a milizary 
mrmigion Could he very bizardoes as a bigh expheaive burser 
way be mol om spread ube ageot. The military and clremical 
syiibel for whive phaspherans is WPL 

Sodium. Olen used ip miliary fire bombs as an igniter, So 
dium bears the chemical svasbel NAL This chemical reacts vio 
forth uper contact with water on meoistoe, Soin fires should 
be suabered by eee of seatiaash, doy costinm eliferide, of graplite. 
Sedan boadien cetencd qetathic contin anc os a tigher soli silver 
white nietal is appruance Dee te the vieheot sane ab this 
treet, dt bs usually evatiported sibmerged i hermcne. bensine. 
we cother simitar Cluids, Metatli sedtivine tats alve Leen med as 
an ineendinny by saboteurs and ele Hike. In military fine bombs, 
HOB posible te fled a chiie phoaplanons taniter and a sedi 
Aiton Hivking fire lighting father dilfiente, 

Tear yases, Tlie ane used fer tot eoirrol and cause a Clete 
of tears. discomhort. and doriieiar et the skin Pes nernally 
Jeave tre oliers ellere Ine. TH ased dee aveat specuitinies tnelieens combed 
equ cleath, Ulaew ove biveed as: 

J. Chiltiaeereplierene (ON), 

2 NG) (Chiterotore ail CN), 

SONS (Obhain, Chtlor 

4. OND 


“iv and CON} 


i 

5. Bromoleneslevanicde (MIMS, 

fi, CS. 

7. GN DM (Chiloroacenyptienune adamsite). 


Miscellaneous pases. “Two agents used during Weeld War I 
and shortly thereatier were: 


1. Cilovine, 
%. Stimotavedt HH. 


Hinprovised toxie gases. Many liarnifil gases ymiry he prepared 
Freary Sinniprlis stebntaniines prune hase! from drug stores. groceries, 
farm states, etc, For exanipic. seme topes of van pruisen atl silver 
polish mxay contain seeliveny porassium evanide, whirl roleases 
the deadly livdrogen Cyanide gay on contact wath aeuds, yin 
cliloris aciel nay be prietaned an a dri store wuder the mame 
“woriatie acid Death many result fren a few nienntes expesure 
to love concentrations of rhs gas: she predominate synteny: be. 
ing labored respiration. gaacalys’s anit coneedsiony, 

Sealine bisuiphite may he purchased from stores selling fer 
titizers and chis, mixed with battery acid (stelphuric), veteanes 
suljliay divside, thie is a eolisloss, nontlammaalde gay with 
estrone Set hecsu teg ector 


A. sitmpele msisctnre of Leevivetiolit Nec ty certion: lwporllorites 
and vinegar will release clidboriine pie, dangerous uy initrate, it 
seelsineg ine cleagly cogeietiy gultet a stewee exguetere Vis mixture ps 
poorn ie cadain ly bewanealiytis as fal ave commenty teed for heuselitd 
Gemnieg, and death maw peak Dan tetsire thee cer utekctenaes 
tly. Hlescevet rhe Hemsen ite usnalivy tses Heese crmmapeotanels 
Ben suena equeeanteticy tay it Jr her ol octet, Whiel) lowers the danger. 

Possibly the casies) anethod af Gnprovising a losie gan is to 
diy carbs tenachlanide ahs cleaning Gaul) om a hor surkice, 
such asa het pluie, farmace. ete Net pinky is carbon tetrachliride 
prises, lit ploosmete iy ptoctiuced hy this seclnigque: Phos: 
wee is aka gas. and 6s an disichieds potyarl ay His HOt Terran ng 
Frmmmediately avd lacal comeemiations may be inhated by those 
wher the ted tecornive the eclor 
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i 
HYPERGOLK, MIXTURES 


The word hepengulig means “selligniting.” or spomtancously 
inflammable. A lavpergelic imixture is ome that will burn ar ex- 
plod on contact without the necessity of an oumide igniter, Rags 
sored in motor oil will ignive rapidity ta the presence af battery 
acid, The reaction will he expecially rapid Hf potassinnt mitra 
(fertilizer) is added, Ammoniam nivare (fertilizer) may be dis. 
solved in water inty which newspaper is shredded. ‘This pulp 
ts spread wot anu dried. Battery acid added to this will vesult jit 
a five, 


STINK BOMBS 


Flower of sulplinr ci be puvctased ata drag stare, 1 this 
chemical is heaved with ivon filings, iron sulphide is produced. 
This releases hydiagert selphide in the presence of battery acid, 
This is @ flammable gay with the persistent oder of ratien eays, 
add is highly toxic, as well, Some depilaiory preparations con- 
vin stim selphide which is quite reyutsive whet spread on 
door koubs, canned goes, ete, Acid added ro such preparations 
causes the evolution of hydrogen sulplice gas, 


CONTRIVED EXPLOSIVE DEVICES 
Explosive deviees may be found jn almost any lon, Che char 
acteristics commen to all are a cloved. rigid comiainer, stich asa 
pipe with a cap an each end, a sealed off dean, ete. An igniter 
niay he diproviverd! from a large rifle or shotgun shell, or the de- 
vice may be wired imo the elortical system of a ear, bent, or 
Insiding. Explosive devices are often wired te the ssarter system 
ofa ets, but may he wired inte any system with an "On" switel, 
such as the radio ar treater, A fuel and onitizer are requited for 
the exploive md ney be a mixture of the following: 
Onicliners: 
Animeniian rinace (lentilizer store), 
Vornsiimn permanganate (drag store, epical fish supplies, 
[rletterapehia stone) 
Portas nithite Geriilizer store, drug store). 
Potosi dichromate (drug store. pliotographic <vare). 
Ws 
Mamonian, poausium or sadivn perchlorate (chetuical sep 
ply hearse). 
Ammoninm, sodium: or potassiai thicsulphate (photograptic 
supplies), 
Sodivmn perboruwe (teeth whiteners), 
Fuchs: 
Fuel oil, Inbrivating ofl or grease (garages), 
Canton ee oil, Tiiseed ofl, auing oil (paint store). 
Lard, erisco, poariant oil, any cocking off (oeery). 
Sulphur (reg store), 
Charcoal (drm store), 
Sagar (grecery). 


The proportions sre usually BONS jer cont oxidizer, 20-15 per 
cent fuck, All of these iigrediouts ave readily accessible to every 
one, and explosive devices manulactircd Drom them (and many 
other) tay be commmeuphice, oF nat pe marvel of iagermiey, 
A igh seligal knowledge of cheminys can open the dour to 
many exotic types of explosive devices, 


SIMULATORS 


The majonty of sitmalaters are clased ampng the pyrotechnic 
group and range from sample whisde noise makers ro powerful 
photoflash or black powder charges capable of maiming and 
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killiers. The devices contain expelling deirges designed to propel 
the iter te great heights Tor an aie burst or may bern with in- 
tense het to pooduce Various illuminating fates at ground level 
Peace ollivers lave ehemintered avant of these devices whieh 
have Leen leit by military omits usicy maneuver areas (war 
gaines) ailfwent te mctpepolian cities. In many cases. the leon 
are treatesl Lightly because of the Cimsy comainiers of teri “sin 
telrterr”” stariipred qin tite pew. 


Freak VAS Larne prejectife sinker. tsplosive force monly eepairalent to 
room leah panomtal ENT 


The contamet materivls arc nenttialiy of cheap comeraction, 
stile ds canfeard. plaster Light aleninwn bodies Lut the 
fatty or filing syste cine Ie apaite conplex anal conigeroms, il 
wot Handle} property, Shonid these item be foal, they aloutd 
be tredted the same as orn crhe: mili noiminen and miliary 
bomb disposal pemenor! sould be netitied low rendering safe 
prowedises and civpanct 


The tollowiny ape seane ol tlie mene connie stim ketors ancl 
like devices of the sriadicn vavienes The military, hewever. ayes 
sanietics as Large as a Scobie oil dian te sitmulate an annie 
Lorna fenvst with Gontastic Ishest anc! leretyliorny capabilities, 


Simaknors. sul kets 
Firectarhkers, MAth aged MAS. 
Charges. sinker shict! tyarst. 
. Simulittor bail eremule 
Pholefladty cartrulees. 
CC eT Lo a 


ee a 


J. Wietstlies Ivoteytrcqe sitinaletents. 

8 lunar sea latens 

1 Nevers Lengite sienbealarents 

TH Practice Cfitaes bot lara anes 

TE. Assented! prapetload stents sgraats. 
i*5 


PROTECTION AGAINST CHEMICAL AGENTS 


For the lane officer, the fox puncciion trom a suspweted mili: 
tary chemical munition iy a evacuate the area lor a sate (is 
tance and call a uiilitare explosive ordranice dispesal anit with: 
out delay, The protection peqelved tw chemical munmnens, de 
peteling On tei type. Faeges Tee sirple Gas risk tee Eos 
prnective (impermeabley loging. Die arests af exacnationt could 
range. depend ives oar cle mioiston ant ies conntitinn, frome twenty 
feet 1p live miles, The dewetion and nlowtileation could munge 
Trem suverpele: imcriation tn comiples chemical Lies Phe area sive 
rouniling the MmuMiet ome rerore contain dooontamananing 
procedures hebite ay person con reomrer tle area and this re 
tines foclutical training, Dispesal rabees Troi tetmanon to 
comtretiod Gniraiing paccertices ander atamegt ideal conditions. 

‘Vhe above starcmens lead tw enky one conclusion: dive to te 
Pefvequrnt encounters Of heomiont munitions. Mey sioutd be ber 
died only by exper. Uhe miliney field manual emitled “MER 
tary Chemisery and Chemical Agents.” fisted in the reference 
Scetion of this beok. paevicdes detailed tfeumacion pertaining 
W niilitary chemical agents anc tuitions For these intereed. 
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NUCLEAR (ATOMIC BOMBS) 


Rapid developments throught the works have ushered iy the 
eeibilits of a saboreur transporting sid omplicing a “suitcase” 
type of unclear bomb. capable of deviroving wat seetions af any 
metropolitan or mélitary areca, “Flis section contains. ber the most 
port a starement tcleased by the President af the Unined States 
iy [999 eutlining the general denilication features apd con 
pokent parts ob mest noelear devices, 

Large metropeliian police departnents should maintain cer 
tain nulieactive mentoring devices (radiance instvaments) ber pee 
liminary investigation ol a suspected nucleay device and all mer 
hers af the bonds squad shoutd be thevoughdy aained i she 
hazards of nuclear rarliation amd contumination, Ne ationror 
senile ever be made on the part of a civilian peace officer or 
boul squad to render safe a device of this nature and, should 
a suspected nuclear device be creountered. dire proper author 

Tah 
ities as outlined by PUT Director, Jolin Edgar Hoover, should 
by wotified witheat delay. 

This type of device would be given the highest pricing of at 
tortion: aovte ath the categories liste, lee te its devastating 
elfes( and the high sccarity classification comnected with these 
WeApr Mts. 

Vhe following letter from the Departisent of husice will best 
explain che genera! unclosified natiere ob avernic (avickear) bonvbs. 


UNITED STATES DEPARTMENT OF JUSTICE 
FLDLRAL BUREAU OF INVESTIGATION 


Washington 25, 1 C. 


Jwnwars by 1484 


ALL LV ENFORCEMENT GFRICIALS 

Me Devemles 13, 1983, the Witte Hore seleued w statement 
ty the President waoneting that all eitferement officer, buth Bm 
eral srl Mute, oepert all riftermation relacing to violations of the 
linticr Beery del te the meavet field aepesentanive of the Federat 
Unrewte of devertigetrom. A copy at the datewernt tn the Preadent is 
ettarhed. Ther iy abe satlerhed tor yawn cajerenetean 9 descreprion 
at ante deciert wed comepament pares, the release of wheel har 
tren appeacnl ley the Aten Bnevyy Companion, the National Se 
eaterty Comms anil the Pregsdemt im nodes that you may be bette 
elie doe eemioe errenie davdors en puree aif atone devices winteh 
meng? eon tert wltendzon. 

Thy Mrewitent anil the National Secuntiy Cowne) buve desigy 
wate! ott baploner Cvednanee Linpoel Units aperating under 
dhe gurevitertren of the Deperrment of the Arey av teping the re 
Apomibllite for Banning any attic weapon The dispensed of tie 
wertord levionaite jeoupenns wind the dino! of fasienable mutrrial 
ere by tear the vepamatiiiey wf the dtome Ewergy Grmension, 
Parrehiee it is megerdend Moat pifermatian segarting Sivionatle wpa 
feral oe adnanie weapons bie cepeented preaapithy te thee tiemcest ve pre 
sevitative of the Fodeval terran of Dremaigates sand thet sin arrevept 
fer protec ante the part of om tmelivuleal have caforement affiver te die 
fiantle an apprerent etnmwie device. 


Tere teuty yours, 
1OUN Elite ak WOOTER 
Deri 
Attachment 
Lh 
December 21, Mat 


INFORMATION FOR RELEASE TO REPRESENTATIVES 
OF DULY CONSTITUTED LAW ENFORCEMENT AGENCIES 


Description of Atomic Devices and Component Parts 


He ewdet Hat tnitea ol the Q pies States teas auedfigenchs gous ut 
Me leficiese el ene commtyy be. alettht hove suttir icant tivfee mation Vegan 
deg shomic weapetn te colts theme we mcecnin tania or parts af Lauals 
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velit maha bee senvgatbesd tater the Copied States te emis azents, It ts fie 
Pedble te ow tibe chacth. seliat a Teteie abe ie WATE dem Hike ny 
Mer eeber have be le penile te eyplaiek ihe Inisie ivteas edn sill powetie 
Meter deve Tey seis ex plamatians (4 be then prstihhe tor alesigrsate pint ale: 
serie whwwe goakuebals wivkele toner De Coveetial fer thee doneremerion: at aon 
ater Covmals 


Ntavnabe er ygebershonts Keslts wRiee CT) revtaiey amanery te il Hbuchemalile anes 
HOT WTI) POON Cr temrre DOS HCE Apri dageeiiee ter fone ene pene 
od sale deeitntal ee! a trew 4 cevesier ateiottl af Devderutde: enteral ts 
ERD treat ire elite Ty pimctziieg a demeitier. Pie igeccany hing 
dle onl ad eve meth fy Fad patatewrs ort Eevee Liste amare iy! seine be 
Plncedl deter taped pmetion. Whe Keene iat fdyl explores are capably ad it 
HOE HVS eaten el stat) Mvceweany big aert 


Bey Ue deter case we meni Jie Ree sane Lait et oe grie barrel ehovhe 
tecdeg trots erspeleniow te leh © pen at biesix 
belace be eat at thee abo Teaveel 
waaterial Heats aineh 


Whe eiteteviad (rere the 


Ve pricte ct Drendentea tyke 
tye) peunizady evel eal elie genie 


ve thoy 


cE Feed bor a eonice aie Brigte ewplonie ms 
reately eentesial “Ler smeglaty teow ster* a lew WH Week we 
taal 
is ty 
at itty thee baeantione « 
Oo ee 
i" 


sd bad 
Wareet 


aoe tin 


yt ts peut bey benign Teentee vel tle 


iat 40 denser yrecengiien. Dennpbionterne shgctat es 


Mette aonguhersie 


ty Weep een 
sare ool ate enpelinnions, 


lee 
We rinstertal bs 
We thet Fhest aedie Berale tmested an amy 
Prd We oder hie certiagerery: tenet FOUN eetemagty tr curt an areqiele ek 
Pls” They eelved their protien tie fewseteg a henge apie val enpilenite 
et Det a bide: iit he cerer of abide spine they pled ye feainmalde 
TECTED Hees wmtkted te apices “Ther teesteudl vf mst rte eletdinarn te 
Apres ie esptonive: syiteene. thre ydlicedt inane deserters airarne! 1. These 
htm Here mevtia! checetinalis iy uit a wee tha then comkd he 
tire! teltomiwesl: Mwah one dive L fete teil, one Cun easily 
lease th Me sptsere lays toed: agendtien) ay dae ome yrriet, wohl 
hve wsplestert ti hte emery pea. dh ie meh ate oxplentingt wart 
Whilely by atertloey tea ot rele a Last Heeeeten wave Hernan: Chenoa ie 
Spel Aner te obit tee Me atice. bewercey sbity aajeeny cheney + bewte 
Hie tee apelin] Prvent all tiles how tiny tencneeiiay avon Ge es enekahie aplecrival 
Hee Merger cone Weegee WW a LE feral thee eemenen at ely (rlecte, Wives thie Gast 
Telereeeags teeptortiens mate He tthe epelrete: of fiaseeabebe evedinettab. thd 


Nis Mas io plied te dre paestion! eyeepe Gm ay fleetl aed tk tine 
pressed, 


te AE HR Sette eek gee 


matt Elbe seveniatste whee 


crete 


husty Hews leith getowtl 
os We Wore Hat tae multi 
HH barred Hock ated Chabert 
(uted reyes devine wre High 
iter te and ine Hasovpretee 


The base Weer 
dared lmeele alow tm wa, hark 
tial beanies of the erm type device dre th 
ried lewepnes ed wh 


eee om 


tadeneal, im 
expalonion al ; 
cial We sey Bet thy dae toe walt Tee altel ter bedyy yrvioes eters lees 


nes Ebaad eerslil tee ever) te 


tie 
dint oer enemnn af ive cee ane of ince essereial vraepemente 
comely 


§ Viwtenatihe rtereat 
2. Ge Teneiel pepe des ane 
Meals ungebetran ten tmegelens inte 


Hee weed fee beets tee erie dette Cereerriniiiey eal einer: eescenieal Cemnpecaeity vor 


Hehe feu Ht newt 


ae 


Fiswicmnstite ernatesiol ds caver ated ce petites mle lh te Carermneny 
Has Dead of i: earn eda babyy 
Het tee ay prersiebads Mike bie bens 
try diego. ds slizepent sie pe spel tony tie shee 
eof Cheesy tetas cere dae connlint Mai het vibetiats dp cate bee te 

when! WH) sete al staves, Wr stomtlel bs anypmetilhy beet veut elimi utes 
arricke Wit IS cxeryimels lheass Sie ite rer Phones wh 
seealed grrodeatils fre ok ae site duet xemlel be cam ridt em 


bray wotaly seighelay dull agra 


prtsionts od elven: Khewinatiler emicidntins Yee 


wittheall, Sin 


istics wav 


We adder Vee ot 
the pert 


Tie cae beorret Lt tal lesdeg wall predeately Ge nl ot sto Ble vie 
seecteer et Wie devia nat seks a gesting Hecen pel ei prtetictvly niet the Howe thane 
Jie bears et aiteete Shite tery deci, Witt sence a fair cf troteee ellemeriens 
Hoey thee ewer weer eames ex qiee | Plee anid atta 
(tering alewae Geen inclines ate a keettnviowenre fee aetaannt 
deine Utes wenky et Hie deareet heat) tee elec fee Teetacty few b bepa: eli pee 
my Vina thee Bree cel oie WHT gmoe Foe a esiide De pifihe ef cova Meat 
Hele yl the tee fereroh hs way be seeiile, Tht Pesotenbite 
dat toy Hee Vege Reape avbeee fee onsen eae ien] one 
tly cl ate mete berteet ae 


pew v4) tWe inne eauryed tee 


oy 


fhe thes as may 


Hn anal wonalle ae 


teas bee caret ty Me ginrate pee bankers Bow 
fates seventy peiilefn he hareiuh Phe Dehetely at Ue ortene aleyire need niet 


tescoedl atweett teeny gil Cine tealh tet 


‘he Wieh explasives ef itoptoduer will povbelyty fe le speccathy dated 
carer! Sdeiapies cone ple eet whee ill ber a qhare ent ae aplewtcal cuctice. Mone 
briny usgdeeses one Hehe nme i color fee a soapy teed weal ase batt wali 
Bs Heo) ay Ua eNpad apieteteTy Gt nitet 


Manin t Shhewill gicance pellerees ¥ fPccie devoted ba any aineent) etnth 
Siypeviet of satus a amechir desice estncwee precautiogy should te taken 
Wh peer he orion fam appesetiie: Uve vicinity. EE the otvcrait is 
burriag, porerninect sheath! tr evarwates) tapwinel Frew the seve went unett 
[Opes aHthemttiee arene me dee oiler that fhe fatter should be athewed 
Willkie VOnve deck et the javetalt. Phe depawineties daaekt alive he trae ine 
Hie peer grererlasees fey Figtee dais tepe ct tine, ifiee ae the explersive thax 
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ands involve. Thee are alse tepirawisy fanzordts ievielvert stele! soo ened 
sreahe he ombadeal dhevieg tlre Fine. 


iw 


CIVIL WAR ORDNANCE 


The majerity of oy citivens who daily view the miangular 
soc. ol camiimntoalls in frublic parks feel that these were all 
Hay teless sci shat, Phe trath & that a vast majority of Civil 
Wat optimice was filer with bighly explosive birscing changes 
comsisting ol bhack jrmvdder, the mont dangerous explesive Brown, 
black Powder os extiomely serisitive ta hes, shack, and lrietie 


and ty juntas caynble of exploding veatay as the day ic was lnaded 
sue HME years a 


Th 190, & military exphnive ordnance «ispost team in one 
wf the seuthern states recenved a call lam a local peace officer 
bm peek up a “nyeles” cel cammen boll Examination of dre item 
revectled a Tiante pig called o “Bormann time faze” indicating 
the all to De dive-toted amt cently. 


The toistable was quite akinmmod when the experts explained 
the nature OF this trem and the allicer stated that a little old lady 
had been using the cannon ball asa doorstep lor years. The focal 
wOpepor san an areiche on this trem and ceving the next thirty. 
(hey period over seventeen sinailar explosive Givil War items were 
eoerteedd it iy feat Fownnpreny >! 


Nowiher inciteat which Gained wham to the Tc disposal 
expetts ina southern) state was their view toa histerical battle 
fick! misenm Acrvteline to the incident report, they were views 
wig a beautiful cofleetion al Givil War artillery vounds located 
HW) @ show case and suddenly dixcovercd a highly explosive * 


eT TOL 
Keron” aniong the collection. Flere in a nitseun where thee 
stads of nee. wennen aad ehildleen Visit 
thom capable ol teaetie 
Vhe ony 


fe sient) seas & tie 
¢ raver sharyy fragments for Ifocks arena, 
Wows netiliod and tanher exarniaation of his collec- 
thom wevealed gwelve more Lally Iolo explosive irene. Figure 
EM nulicates actial proof af the sale of live Civil War items in 
a bootle hele avea, Theis is truly amazing beeanse the bor ash from 


a exsnete on the fuze cule ewase this moun! to explode vine 
tently . 
i 


Pieter PSE Sole eel uspetidye: kneeled Cosi) Wat tes bride 


The Ci) War eva wsheted io nuny dilterent typeev of highly 
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explosive ordiiange inci sich ay hand erenmides, rockets. tor 
pedoes, aniliony retids, ait land mines 


eign 


MMicte sere niany for 
wh experinenial items ted during this perio which are 


stil) taidettilied teday. ove by the exper. “Thee items are 


being uneevered and termed in daily thievebwut the southern 
States and miliary disposal experts treat them with) the wreatese 
respect due te the sensitive mame of the black peveder Gllers 

Black powder seas ner tlie only explosive used duriag the pe 
chad of [SO1-T805, ancl certain items receseral today have au un- 
Kiverwes tiller 


We di hen thar tila af mercury was sed in cer 
it 

tnelng stenis and guncettens cates back wo 1846 and my have 

 nitrocellighise prod. 


” 


been wsed in espermmecotal iene. Gor 
wets were also availible daring this period and certain Cisil War 
onlnance could pone be bypersenetive. dive te age and certian 


veaetions with) moral conmtamners. 
Civil War and other ordnance cnituisiests today paw bigh prices 


for ondnanee exiginating during this period, live loaded or not, 


joe Cities COM 


and many “basement” ooflections throaghout 
thy lethal wenn which Gun explode fan 


tain sensitive anid ty 


the sbighwest apy im al lieat. shack. or friction, 

Thowealy daspesat nits an ore ints hive attempt te men 
Civi) War tems lor mse collections Tw drilling the iter 
water water or by applied brrning techniques. lint even these 
methods are cemsidered highly dangerous, ark! the tives i mast 
eases Cormet be estractedl dae tw age and corrosion, Charles XNew- 
bowser. fisted in the reference section af this book. is perhaps 
one af the furemost living autheoritics on Civil War Explosive 
can be contacted ly perrespendence if technical 


Orcnanmce wd 


Piocier, 00 Civil Won tase deot couse Fillet wrth: black powder and. laset 


wits ce Lie Chere (Mert ticnnety 


fits by Cav) Woe €vtesterare cappenles, 
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Fores Commact ab jaemate cfenrical. 

Filler: Wkack pooater 

Rewerks: The Camfcderates ainele mete ise of animes cine tet pedaey 
dering, the Gish War tate th Doakeete ate eruplervest tives mye as 
nemo, Mewting, er elcenicatiy initinnend 


ired. The Aierican Ordinance Awociations, also listed 
in the reference section. maininvins boks and data on ondleance 
of this period, 

The following iustrations aud gewetal data will show a good 
crow section af the explasive item usal daring the Civil War 
perio! £ Civil War oninance may be (rans. 
ported and cisposcd of by civilian peace olficers if care is exer 
cised, Hewever, if any doubt exists, a military expert or civilian 
Civil War collector should Le consulied, 


tlatu is seq 


N goocl mirjeority 


137. Se [eenvil shold 


Fires Metccssuen. Cemabiniariett at Cite 


Fillers Whack preweho beraiig «hance 


Reniarhss bosciesd tot ci shot. wilied shoot. anal uae eourddere 

ooneest grey etiles dew Ie Ceeel Wow 
bees + " 
_ ; z t | ‘ 4 


—— 


Frawet ISS Conttbesteeate sicher pacejrettle 


Fuze: Tithe ot prenctecnan 
Filler 


Remurtks: Coarreuatedl ie 


Heh pervider brastdds a fy 


Pstosl on lacing evpus ied mcd a toad 
saber ante (aw whirl) oxperhod ond coal with dhe eroames of the 
Re teense) Pes at iem pieperreedt ov siobaiieiniy cree te the porngectile. 


Proves 10.) 8 Ketcham erenete. 


Paes Pete weinn 
Filler 


Beatarkss Pin rier coin 


Eh poryeter lenestinny eburrgee 


Cid) Wor dunad 


Tre fo eeansivveel af 
ahd cated sibility Hes Mbis was 


2 Mie stepped feoly witty ae 
® beamed Uvieswar ory onde 
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: : Frcvay 14 Conlovteaate rood strell 
Ditee: Pere crnivns os tire 
Filey: Dia perder tne seine ubimge 
Frernt PY Caseteitessne Karel ynine Karrmarty: Abs framed fin sectied sleet aul case dwt, One of tle aunt geinn 


soete C eritesiovate prop etthes 
Bie: Merssnne teeteal Le 
Fillers Ploy k poewedes | 
Remarks: Pine perme vats cnmtracecd drone a sionth bene projectile 
atv ov speed bance 


dies shorge 


495 


Facer HL Dhabsbiesent presfueeite 
Vater TE8 Dre hide Wiververette tent 


Petre: U bape 


Pure: Bras for udegrion of thaw oe per cesiots bites Fillers (known trepes bannet inerty 


Renethe: Canntpactent ery woled ote eteette send shill (hamsting) types 


Kemiths Pesleqa! oot Cottlivlesaee tenure of tlie ret! exist, The 


Liobiigrer is a cree rane ypteepectile ocd iy sebvboue bampnet tenlay 


1x 
— — eT 
SethiRiPienaaireadaaeneaniannediniaae - 
osecealientac 
any C25 2 
j » 4 
Peace HL Gis War techy Fe 


Paging cod briny lator Ub rena beer DYMO ts ye Hee seeded steane 


Piette Hi, Combes 


tr devel viel) 


Fines SS LS Patties shells 


Fitroy Viste aint proncussieeny 
py are Fillers Blk preoder Gersiing ohne 
Kemarhec Alva issmerl tn » 
Lar te ke 


Biller. Bh & ponther beeeseinag aed cae ott Pls peniiel by idtce 
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bbe] 


Bier ne Dera Gi War cae slew 


Mhertores tne ee geageee Cinene 
Filler: Whvek prowaler bnunstiens eferce with teal doris epiplecrbitee! ty 


Fure 


Heute 


Bernabe Veo t wveet ater Hf 


ab bre weal shore 


wae 


Pree F27te Cows care fat Lowel leeks onet stertrin: ofevwa 


ue 


Proce 198. US. Bheachkiag det 


Fikes Pere weatan et tere 
Pitter: Wick joooeber deyrerdne elaarge 
Kerantha: Vie bette? i nove <tr uel sededl fin. Ome af che amnse 


pepeithas chrmi the Cesdt Vo 
=n 
TRANSPORTATION AND DISPOSAL OF 
CIVIL WAR MUNITIONS 


It is peranissabybe. in niet cases. fea metropoliny peace ollicers 
ty tapepert and dinpow of Civil Wo niumitions. i they can be 
penitively plontified as tw ype, amd if care iy exercised, 

When bansyeating Giil War munitions, they should he car 
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red ander water to mivimge the blick powder hazard, and abe 
hed of the velicle should be cushioned with sad bags to pre- 
Vent excess shock, For disprsal, a commercial jot perfuratar (shape 
charge) equivalent to a militiry MK size showld be used and, 
it possible. aimed at the faze section. This will insure a good 
high onder type of dispesad and is preferred over merety coum 
ter charging the rewnd. 

“The case thickiness of riost Civsl War roads dees met bend ne 
commer chargians (blasting) with bulk explesives as a good mar. 
tiage of the explosive commer charge Gunot he obtained. Many 
times the venue will le disierteed and. due to excessive heat, 
will sit apd stnoulder creating a “veokoofl lagiud minutes later, 
Deep pewctanien with a shape charge will aniure prositive dis 
postl unos the black ypxmeter is completely moisture soaked, 
TE in doukt as ctype of disposal. a mulitary expert should be 
callert in, Cowley no cicumstences shoul! stippliog or inerting 
procedities be atremptcd on these items, duc to the seusirvity 
of the back peawwdet axed as a main charge. Many collectors de- 
site te retain thew roneds, dee te thea monetary valine. but theve 
Tetants are derhab aml commein the must doagerens explosive 
Lawn to man. “blak powder.” 

woe 
Chapter x 


EMPLOYMENT, MATERIALS, AND 
SUPPLY OF CLANDESTINE 
AND SABOTAGE DEVICES 


“* 
T HE following chapter deals primarily with the petsonnel ar 
agenees employing Clavlestine or like devices, the various sup- 
plies ancl somes of sepplics ane the prinie targets agninst which 
these machines or marerial are msed In addition, the bast sec 
Hien of this chapter is devenet to the problem of analyerg a 
hombing whick is clasety related to the perpetrator and his 
source of supplies oF ipetive, 


PERSONNEL AND AGENCIES WHO MAY 
EMPLOY CLANDESTINE DEVICES, 
IMPROVISED EXPLOSIVES, OR SABOTAGE DEVICES 

1, Military 
a. Spocial Forces 
bb. OLS. 


<. Engineers, 


. Uarits. 


al. Recemmansance Units, 

«. Pathfinders 

L Raiders 

a. Metatioepers. 

hh. Counter lisirgoncy Units 
t Garereilla Uinies 

j. Military Sabotus 

1. Escape ant Pvasion Units 


8 
2. Civilian 
a. Crime svurlicates 
th Racial cre sttpes. 
« Silecackers. or criminals. 
a. Pavectics and finebigs 
© Rival lahor areupe. 
1. Peolessional saleaenrs aod agen. 
&. “Terrorists, 
ft. Juveniles fexperimentiies) 
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CONTAINERS AND MATERIALS USED IN 
THE MANUFACTURE OF DEVICES 


Vipes and tubes — Prohaldly dhe mest common iems used 
Jevause of their avwilability and because they are easy to 
seal tight for sustaiving a fast ining ate. Using the inst 
simple gubparecers and time fuges, they can be improvised 
Mite avery lethal bomb capable of a devastating explosion 
Al lethal Draanieres. 

Striteases. 


th Soap dishes ¢plastiv'. 
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21, Schools 
By 


22, Watehense areas, 
23. Public gathering arcas— Bus depots. train stations, public 
locker, sulsway arcas. perks, ete. 


SOURCES UF SUPPLY 


Phe sources ol supply avaiable vw procure explosives and ine 
reiliaties are tar toe muemeveits to bist. bur the Inllowiing are 
the test widely asec. 

1, Dig scores aed warelrtives. 


A. Cigarette boxes. 2. Hardware swies — Ammen nitrase fertilizers, ete. 

3. Rubber hoses, S. Hobby sheps— The ieder: lobby shops provide a mutt: 
fi. Carbonated gas cartridges (CO, bentles). tude of supplies and should be closely chee hed for such seep- 
7. Bottles and jars plies as: 

8. Tin or metal cans a, Fuving sytem peloeisemic). 


by Incemiaries, 

«, Chemicals, 

ad. Gomianiens, 

ce Merharical timing devices. 

1. Bureing tine bare, 

g, Carbide devires. 

hh. Transmitters aad reeeivina tnaits, 
1 Constecction sites Giynamiie, derenaiers, ete}. 
a. Military manure areas. 
fi, Machine stiope, 
Taster shop 


4. Multiple cloth or plasty tayers — Often. cloth or plastic is 
used by Hilling an inner layer with explosive and a wick or 
fase at then solmoemine i in give. As the amen Laver 
Orics. additonal favers are dippeul in ghie and allowed to 
yy mee the emetic bowl: is a compact, wellwaled unit, 

10. Electeie appliances ~ Widely used because they are decep: 
dive and casy te anemble using an elev trie power sence 
Jor fai¢ion or detrarion. Many applicnees such as iris, 
Toasters, chO abe provide their yw feat some, 


VL. Frovi) levsteus (Lacin cospreriess, 


bel 4 

1” Conralters with See pus PO comiainers jae vite as 8. Chemists Ilocatcories. 

semibled yuh magnets to provide a handy pyeas of attach 4. Paint stores 

ing the nem te metallie objects such as autos. etc. FO, Wheeldon ate) Tecate stores. 
13, Wax sommes, HL. Llespotcal suijption amel Vicvpeivals. 
t4. Plaster of Matis contamers., 12. Match makers. 
15, Wrapped packages (gift sera. ete). HL Se & We mewetie stores 
16, Assoned shell casings and cxridves M4. Fiterworks stanih on semtees. 
17, Beenie en propane cards 15 Phesteverapelyy clivteibeerters 

16. Soap al eidle anker. 
TMPLOVMENT (PRIME TARGETS) V7. Elevarenics dealer 


18. Acetviene aad tigen exvecn dealer, 


che follow are poalages the mest prime raters, heeod on < 
Aitie: Seatvoveraty, ate pct sages: Hine: seeast, joe vn hie 1h, Feviiliver coxidiver) dealers, 


Previous teachings and doctrines. Howeser, arnvene could hecone sy 

@ teryer asa sesuli eal anger or heat of passin. The alowe fisiing consitutes the majority of sources for the 
1. Banks, ‘ations oxidizers, chemicals, incendiaries, amd explosives used 
2. Alavi aud prmecetive syssceis. ie the manatactare of clindestine ant sabotage devices, 
4. Power stipply, 
4. Waser supply, ANALYZING AND EVALUATING 
5, Gan supyily. A BOMBING OR INCENDIARY PRORLEM 


fi, Radley stanivny aud coperigenent 

7. Comumiinicarioins comets. 

8, Shippares cand fraafoe fie ilivies, 

§. OV and steel ludestries, 

HO Niveradt inelistysy, 

Eh. Ritaloesuls 

12, Tetelges. 

TS. Corinne elev anes, 

TE. Military jistallations 

1h, Satoniehiles —Pertiipes the mnt widely emcennnered by 
peace officers iy assassinations The herds is generally fornel 
Under the heud or cash compartment, 


The problem of analyzing aud ovaleating a boubing or at. 
termjpved hombing is a difficalt one indeed. The petperratior in 
cst canes, Fes tlie cts anreecgee at chime when usmg a bomb or Tike 
device and, in addition. the dement of confusion or panic when 
the device has initiaved 

Needless tr say. any area whieh is the Jateet of threats. enex- 
feuded ters, oF aetaat bonibings shentd tmnttedintely, or per: 
haps evert prior to anv incident, start actions 16 eventually net 
the homber and discousage any fuuire bombings or incidents, 
This can be accoinplisted by clase liaison between the source 
of supply and the general rarger or target area of the bomber 
or firebug convemed. Mee preservation of evidence is very im- 


1G, Aiverals, portance in unexploded jrems because, with the imaterials, the 
17, Offlivkals. aren in which te establish chee cootdinarion can be pinpointed. 
18. Finbiwoies. doe to the perperrater's supplies. Fullowing are same SU RESLLONS 
18) Churches disted to perhaps use as quidelines in the event af an actual borab- 


20. Maximum seruriny areas ing incident. 
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Conferences and Communication 


1. Tf the explosive or focendiany devire is knenyn. all supply 
<lstritbution potuts and stores sould be contmoted Tey cither 
contierences or writen civeutars 1 closely cheek anv indi. 
vidinal whe appears for this type of taterial of chemical, 

2. Compile o fist of istiteations which mar be a perential tar- 
get and hekl conferences with the respotsible officials, 

S. Establish @ syste of reperting dr the tieighherheadt or tar 
ger area by alerting varies responsible pemors to mote any 
inersenl aera. 

nie ariel iatesify puted ob these critical areas and 

poirits ot stippely. 


NG 

5, Exploit af previonsly Kiowa offenders. 

GAL the exphisive or prichage ts met Knew comet all pos 
sille sources of supply te remain alert and to report immedi- 
ATELY ANY Stespiciines peeyory 

7 [fl the explosive or device is riley, conrce the nearby 
miliary explosive ordnance disposal team aud anilizary pee 
live fer advice atch asvstam ec 

8, Establish contact stad close liaise with nearty law enlorce- 
tent anencies to tee alert hia a prnsible Tea. 

Establish plans tor hatare incidents with all officials con: 

cored, Well laid search plas. esuation, and communi: 

cation ploy ill avoid hysteriy and excessive clamtage, 

Nreseryanen of evidence, intervions, method af operarien 

and laboratory assistance tt extromely valiable in any ie 

tides. 

The preceding steps Iw ito ments cover the vast plans and de- 

tailed investigative proceduaes involved in a lxanhing or like 

device, nat wil] sevve ay gond steps. iF followed. A sind, basic, 
condensed phir ty tase bs: 

1. Appoint one nr more people within a department te set up 
ane coundinaty grliars. 

2. Establish 4 [ile tor inelidents, 

3. Obtain equipment and or assistance po combat imeiiees. 

4, Affect Haison with all officiat concemed. 

5) Exploit all smances of sepply, 

. Arrange for inenedinte assistance of explosives experts. 

Oller rewards Uf necessary and comdict confercaves, 

Exploit any thseat, and intersiew the patties concerned, 

he avatior lone insignificant, 


INCIDENT REPORT FORMS AND BOMB PILES 


Bach deparrment shoald iainiain lends forts relative te each 
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1. Blawg Powder 
@ Weller Miniter 
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INFORMATION FOR CONPLOSIVE BOMB Fite 
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Chapter XI 


APPROACHES TO RENDER 
SAFE AND NEUTRALIZATIO 
PROCEDURES 


The following procedures are a general eutine ty be used 
asa guide ih your approaches to. aml nouteativanen of, clandes. 
tite and inyprovived! sabotage devices, There ae ne hard sev rules 
or foolproof methods that can be sed on suspected packages. 
Therefore. cach situation «il vary per tocidert as the construc: 
tion ol tig bomb is limiied only ce the ingenuity of ihe perpe- 
tranor 

The phases outlined in this section chisely parallel the battle 
plans of a ruilitary combat situations. They set plans and, in any 
moving situation. it is esential re have plans unit can be put 
ite Operation timmediaceh apo eceipt of a call or actual bomb 
ine titers. 

Ha leet threat or actual expleneve device is being eanploved. 
vor are in fact cngenes! tt a type of war and so haitle was ewer 
wou With & preset calculated plan of attack. 1 believe an old 
military phase reals thar Phe best deleme is a well planned 
wlfetse” 

There are, bowewer, fare and ser riles se iehite the actial “com 
tact” phase af these procedures which mst be olperved jo pre 
setwe the Tile anal Bits et thee disjunal experts. 

Experts tert te be vain and heroin and feel that there ape ne 
devices which they Gimot rence: sabe and exo. therelore, leads 
them te beliese they are infalliil: 

Chis starement i far from: toe becuse a sell ofuraticd elce- 


1g 
trmies tedhpicin ear comutuet devices hich ae impossible co 
verter sale aut we should bear in mind that, ne matter how 
serious the sitation i. we cn aheays replace or rebuild a build. 
tg ba ee conmt replace a mene! 

Canent sabetiage books explain the utany devices that may 
atilize a sensitive Vituanery, proximity, or Jike device ay a pro- 
tective means af snatching ew iisgering certam bonibs il they 
we disturlwd, Uherelore. we must do evervthing within mur 
poner ty attemp: a vendeving site procelare by remate mveans. 
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Tr test raves, a chandestine device will be small i narare and, 
if proper beliling and buttresion procedures are followed. the 
blast chleets can be mmininived shout on explesion occur We 
can do everviliing within our scope te render safe a device. but 
eeriom devices ave designed to five and sano! be vendered side 
tnee ther ig anned, 

We can cllectinely combar abit 4 pee cent nt dhe devices 
and perforin ao veadering sabe proves with a ieyitiiem Wisk 
to file Howe foflew che bend set rales during plivsical contact 
with the devirw, 

A veceat case, ay an objet lewou, tively cd a dispamal export 
whose fochniqgie wos te real jo and our wites separatohy thereby 
ivelating the elec crenits. The peronnel with whine chis man 
vous engaged were not prychatics ax atuineurs, thay were highly 
trained terrenists with a very technical hacksvound tm fazing and 
firing sestent as appliod re ordre Phe expert rendered sate 
a munber of devices by cutting wires and isolating the power 
soueices Bat on the nest ineident. the wire Le cut collapsed the 
cleetric Lick! om vere sanldenty enehxl his career in disposal, 

This Conmacy nan canner le dowrgracdet fer iis efforts. 
as we all Brlote i Gees bovtitende te attack a hive boniky by haved, 
Thwever, hiv sutsbertiine shall serve ay evidence thar we eau. 
in mans cases dey the same jale ly vemare meats. 

Vhe Dettisth. dusiee World War Tf leaned char eentain de: 
tise seanld expleale at a comin step cbaing the veadering site 
rocedire aed owsaally preonnel were lst diving this step 4 
Initio Fle mas serificed te feta thar a bemb wind detotan 
it certain pracodites were feaTlrow ql Thik seems te he w very high 

bd 39 


price te pay for learning the operate of a laze designed ro 
fonction shen tt Ginpered ait 

Howe cones render sale the faze, or if there is amy reasomally 
doubt, we might as well char the mea. plice a chumge along side, 
aml detonate the device. destrayiieg the luileiog and surround 
ing atea, bet without the tess of one fumun being. 1 certain 
tales set lonth an thas pina of atiank are olmerved, our tikk can 
be mininized and we may accomplish the mission ol a “reriler 
tz sile prewedute (RSP) tdegi¢e of salery te 


cule a maxi 
the public and comselves. 


ENVLOSIVE INCIDENT CATEGORIES 
(PRIORITY OF ATTACK) 


Fach tneident imelying a Vomit stioutd tee as 


vedd at priority 
or-eategety tauber dod should be caded within the departmest 
to inhoare the naire of o beink ay like device. Me caregery of 
the beth can be deterasined by avn cri the Cotlaving qes- 
thems? 

1, Mase the tents dc toteloverdl sale fond sheaid it be worked 

oy inovedioncty? 

2. Can the beat be detuiaied fi place ar “inne” 

Te wig a praper emegory damleed, see nnast fist Rica the 
eriegal site el thre heoniley, acdest rie tive pausecns lity Dew anieaa. aie 
thom in will elle. The general cateories within this section 
are fowaite as certain depen tments nme assign a high gr 
certain bemilsy where ovadenee by reqaiied to gain ivlonen 
abou the penpetrarn . 


CATEGORIES 


The followin: descriptive caiegetion will serve ay auidelines 
for cosigning eocle murbers te certain) inecideres wathin any de: 
pariment, 
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|, Category AAA The highest primity and involves a <it 
uation where the general population woekd be evacnaied to a 
shear clistanee anc ple masini elbert jrlaeed! in elleen, Ate en- 
ample al avanegary AcAL ogi bea sipected niclesr device 


any 
en a brands of stele size aad desouctive foree thar in would de- 


stiew a borge area or vital dstallition, aclivated hy a time delay 
faze, This sicnation would call for ineiediate action: ard tmax- 
ian effort beoween mnitinary, cisil mits, and the general pope 
larton. A pteset plan fet ebris eateqory is essential 

% Category Ad — The bomb should por explode and sheorte 
be aracked witheut delay HE proper exaewation is effected. the 
bomb, shauwld i detranate, wotlk not injure or kill personnel. 
The ciegery bef a high prieviey becanse of the loss of saluable 
property. Phe size of the bon in this enegory would aly dic- 
tate the Act prienity, 

+. Category A-2 — The bomb anit be disposed of withoat de- 
lay bur ts located any a area where it can be detonated in place 
without cntunpering disposal personnel, An example of this 
catewry would lea bom ina pasthox focated in) an oper aca, 

4. Category B— Vine is ne vital and detonating ef the bon 
woukd tot destroy valuable property ar endanger Bves, If a de- 
lay mechanisor is ivolyed, dhe bom squad may wait oat the ex- 
pected delay Gene plus a SO per cent salery lactor. 

5, Caregory 2 — lis ctegery ty assigned te a bein where ne 
covery of the item bs impertant for evidence or tewarch. This 
carcygory would be closely asseciated with category Al. but ne 
anduc risk shonld be placed upear the digvosal personnel An 
example of this cnegary would be a pevcherie bomber who re. 
peat aud whise methext ot operation is iinpunant lor detec. 


APVYROACH AND RENDERING SATE PHASES 


For purpascs of gual orgaurivacion, the approaches aint actual 
Mitaeks oe stispected packaues have beer broken ely ate phases 
vith procedites ro fellow in each phase. It would greatly ineeease 
efficiency H hanily check slieor asimg the phase sextem were avail 
able to commietne aset pla fem the receipt ofa call or actual 
iicithene repent 

Mee phases coneraliy sae 

1. Tnenediaig action plrise, 
2 Approach plats, 


4. Contacte phare, 

4, Aecess and RSP phase. 

5, Transport phase 

6. AM cleat phase. 

7. Disposal area phase 

One Tsportant Lector i remeber mr ane disposal aperation 

is to work asa tam. newer nuk elowc’ A minim af two men 
shoei be prescet fer any nacilont, 


PHASES DETAILED 


1. Jmmediate action phase — Consists of the actions taken ap: 
dn receipt of a call pr actaal memlvat report. [et world be wise ve 
use check sheets where powible. “Chis phase consists of measures 
such as: 

a. Tiformation: Obtain as mmeh information as possible cau 
coming tive iteus: such as size, exact location, ete. and it may 
be placed temporarily ite a category at this rime. 

b. Notification of authorities: Medical, fire. unit assistimee, 
miliuay bontl disposal should be notified promptly. 
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©, Evacuation procedures; Tf deenwd necessary, evacuation 
procedure contd stant hy phone meseges. In any event, it 
bb esential te have a gend evacuation plan aud civil defenye 
or other undis can assist by using a prearranged plan, 

iL Area guard and safers: Along with evacuation, the arca 
guaed and sadery ineasiives can commence: such as cRtting 
Of power supply, gas mains, and roping aff or blocking 
the area. 

2 Approach plane — Consists of measores taken en route wo 

the mmeident and upen arrival ar the scene. Important aMepe 

would be: 

a. Area sarvey: En youte ty the incident, check maps and vis- 
wally survey the general rente of travel [oy vacunt lots, open 
area. routes of exeape with the bout, and the lest reute to 
the disposi areca. 

by. Approach: One or twoemian approach co the irene ¢eynth> 
fish a tool and wpeiprent standby within communication 

zh 
ange, Set up hasty cotamunications (ne vadiv transmissions) 
and qury a fight tool kit i the Gonih area. Discand any my- 
Jon clothing oF inetiblin objects and weir arnor protective 
chahing. if avadable. Tnsive that fiye ar police vehicles do 
not ganmsmit in the near vicinay with redie equipment. 

+ Hasty strvey and evaluation: On the sccue. quickly eval: 
tarte che Henk as te type size, pessible jinitiating actions, 
amount af explosive, ete. Die tot tomcl the package at this 
staxe and. if posible, evahune ata distance. Evaluate quick- 
ly whar took ave necessary to do the job and the pessible 
Matiege staid the bowl detonate, 

d. Batlle, buttess and protective steps: Opon near windows, 
battle with matttese ar availalile material, clea area of 
eoublastible materia: briny earefal not te jar the item. Ar 
this Seite. iesuse shat fire equipment is locied nearby, Cer 
Mit pratt of these measures: can be performed by per 
solic) assistitig in tie operative. 

S. Comract phase (mew importand) — This please is often 
termed the “seer ne ge” phase and ieolves actual cantact with 
the device: but befete ant contart is made these steps shuukt be 
fiblonw ests 

® Jar dod tamble remotele: This niust he dong first te pre 
vhide the mse of sensetive vilautors or amencury switch and, 
while tigging (he appuraas neresary, no physical contact 
to the prc have should occur Dhis step can be accomplished 
JW lise of grapple hoel,,. fist hook, shotgun, or even a jong 
pole andl the package shoald be rarned aver in two differ, 
cot directions with the operation beiwg at a safe distance. 

4, Access and RSP phase -— Once the package has been jarred 
wed tmbided, a timber of variable attacks could be employed, 
depending on the dispesal expert in charge. These steps will be 
discomed in detail hescever. by cortain sitions, dre experr: 
fay Geteramine tu: 


Of 
oi 


4. Liston. visirgs an cheer, regular. et binprevived sietlie 
stupe te deterinita: a clock deh presemt. 

bh. Naas at Gemrescope with: portale eqnipruent 

© Diag away seth a tong nope tea epen aren scarhey for RSP. 


- 4 
d. Blow in’ pkiwe- 
e, Transport immediately i Boml Cartier. 
£ Wait nett =f hers plas St per cent. 
¢ Gain access vermwutely and look, 
he Take apart renutely, 
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Remote Methods of Access or Direct Aniack 


1) Showin deanner: This method was devicned and exploit 


ed by the author ay a imeans te MAC CES Ler Stlepie ted poe koees 


ai 
retiotely: to dostiow an merely punetire and look inte suspected 
% The eepipment needed. fap this operation is. veadily 
Wal hitsbe ued vegpettes a 12 were Seitgun or chet gain a fishies 
New a 


ele. Tia emtine rig noqines abet thee initiates te asseneble and 


devi 


tech, 2 sind bees, and awscrted shetcun caritidaes, 10" 


fests ilicate that in will ve 


aely op the sarengest of package 
The 
vine sarhel foam seine holes low observation te direct ortacks 


WeiteTiols GStriteases, pipes, bONe: che: he with thin de- 


ite the meochaninas aml cove soccestal ame alent OOF per exter 
io thie 


Tre pest cases. Uf che shorgurn is oemved at the fumetion of cer 


tests 


tai Dees anid Aetiteases, the sled will mies the mvt expheive 
clearges Tr sll successfull epertt the fos 
cither vithed slags, “ow 


Plee settrpe canasinty 
wy New * chill stent, 


Saanchatl distances toons the aeagle ol the shotwen varied Toon 


of ts Vette sty 


twelve boehes we thre: beet 


To set tp the shotgon dearer, a bridle was rigged (using the 


fishing teed with strom Ushi lines to the tigger ef the shertweuts 


add conve seunettnagy teas placed cheer The slumtgun wis pile ed 


Jentdler 


on tye somlbag, aited at the package, aul another sand 


lee cos placed ott top ol the boner te COM petisate toy the re 
oil 
n ste chistanee 


Phe following (lus 


Phe operter then reeled out the fishing line 1 


ait Heed the shetquar with ainariie results 
trati 
ii on desnoving certain packages, Dae te the lew eelociiv of a 
shemeun caretivle 


fis thernenistrare the vesutts el the she 


tom method The (per 


it con he fired ty mest public accas il esacus 


tien has been evericd out 
sts 

The prime aspect of the shotgun oanuet is to gain access 
ta package venorely by tis: the main charge. However, in 
ane ose the auth fied directly date a elouk amechauisn and 
batteries completely destroying the mechanisus, The batteries 
were fosed and lounel ty be compterely destrovedt due to sepe 
arco of the plates and terminals 

Mane qqaestinis tare asked dave cheese tests aleai bullet 
soistiive explosives: Phawever, i vate foal that contain materials 
could De placed Depreen the steatguae jd the iene such asa 


wooden Tncd to tedabe the vcloci: avd we detemation would 
secon fren the shock of the peliers suthing afer 


clergy. tn 


Vite, NG Sleagun devin ris prutehon Beer ante one seepedc pel perhaps ‘ 


Stand oft cisvaies, aypausizated gweelve deches 
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“hu 
(ie teshaice, a blasting cap was tipped apart withen dehomating 
the chatxe, Each Units squad strat assenvtile various packages 
mal ru rests owith the shown, using variogs marctials and par 
tridges to deccrmine the capabilities of this remote tool. Lt lias 
preven to date te he anal the semete ; 


of attreck and access 
Whigt & superion sid safer thar airy taned attach. he fettowineg 
plition will best iocligne the author's results in his experiments 
with ten shotgin 


Viet wt Tk Cheek vedas device shown pring oy attack with shetwon decarnter 


Preven, 19). Shotgun deacuer aime ot binge sand lege secten of sunpecied 


qoekane, “Meeetve ences sant-iatt 
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on 324 


Ficuwe 192 Boy alter shoe Note bieme acl Ivey ripped apare ane lid raised 
open 


atte dient atu with sbotgea dearer 


Peoue teots nl Ne Schell Leave shee 


t we cane peviiben ms shat o oot Hac 
Frame 128 Shetptim deoaanie it povitien for avers shat our susp trek prack nituah cus: biemed: coats cae 


Finvine Dia Suspected povekage alyer si 


age. Stud off distarne. sis Dect ‘ 
Hipyeal apes 
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Prawee 155, Sherer: cheoanimer i) position for oitock on frp teanb, Twrtve 


frie Docs stand ih Noe HEE Lice alone 


Fiewar 1M8 Hows steel box petitioned fer ocees ottark vith shetcan ae 


areret. Ne 00 beh siet aesd ont breezes, 
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Frame ft Titer cane cn sepet tae opened te sl Poke aie sider at tees 


hayrovee athe sdeegcane vitgen! seg 


Phe westean ob vipgiing patches apaier by 


TeHite micas was clones! by dle New York Ciw Book Sqtued 
Vt comnsists Detsicatly al tte patral ico donee with) an attieched rope 
aheoat 150 foot log. “Phe panes are anached to the package (suit 
SNE, CF.) ane) Dawe penitent at a distance np the fatchage apart 


by pulling vigorousty. Figere 11 best Whesteavges this tnethed 


Hebcee SUE | ebetentnm, enncediend eed ctpeynitagy y4jneae suspected poackiges 


sle look mvethexd: Uso danically the same as the tri. 


jou micthed, Grapples may ale be eed to deg the packages 
away foot te scene Dy feriete micatts 

4) Murning teciniqae; Li many caves. a stispected pachage. 
may be burn! and, commary te aparion. the amin charge may 
burn complerely before the delomster explades, The package 


may be ignited fwomeans of fuel cicrmite grenades. or other 
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fammables, Ta all cases. the packave should be well vented in 

severe) places as confinement plies eat will cause the explosive 

fo setonate. “Chis syste is tor filpri’ andl one should always 

sand Dy fer an explosion hut. in comain caves. it does work. 
aa 

5) Blase apart: Small explosive charges tay be placed near 
the package by means of a long pele ar fod, The sanall charge 
is then exploded to rip the package apart by blast effec The 
sinall explosive charge should not be marsied to the actual pack 
aye and again ane shold stand by lor a sumpattetic detonation 
when tithe tein system, 

6) Shape charge methed: Cavity contiiners Ghape charges) in 
cer imstnwes anay be empleved in apen areas against pipes 
aml tight containers, This will serve fo vent aid, in certain cases, 
hive ont the cxplonive charges. 


Rendering Sale Precediuse (RST) 


Duce acous Inte heen goited to any simpected package hy ver 
WHole mio Shere ave certain proveduies which will take a tat 
une) couse: in the reuoping sale paorediaes, of sayieus devices, 
These proceditres will vary die tucthe aalingited amo of de 
tie socoumtercd, but genenitly yporking. they are; 

1) GAG techniques: Applicd to nenvable plangers. clicks. ete, 
AW] COnsst od aire mcusiote Gthen te prevent neiverient ia tae 
of Paris anid wae 


Vinee) des ee. Ole 
ter. Gabets je ly sugar, water 9 
stop chor ha. 

2) Separation techniques: Separation of elyemacals. detanatons 
from amin charges. and electrical sepimation are considered to be 
MOpmdsr ine Hee linnagiies. AN eloctrie ctreuits shonkd be theorenghiiy 
Heung apy wine, die a the possitilin of a col 
laping chai, When porfonning an clerical sling procedure 
(EST), always can and tape only one wire ata tine and howare 
ala dorble stouel couiained in what may appear to he a stele 
stand dasnlaren, Separation of detonators: fren main classes 
should be done semotely duc to litenal Vvolyy traps ine Tinie 
factived sabore inertis, 

4) Replacing safety devices or pins: 

A) Frevsing procedures: The nse of CO) plas aleofal, Neasict 
hitvowen. or other feeeving niaterials may be applied or injected 
into corstin devices to lower the ficing potential of certain bat 
terics Gy ap electric circuit. Dine should Iear in mid that. once 

2s 
freezing is samerl. abe barteries mast he hept tazen, Orlerwise, 
the biring potential will rise as the jemyperature rises. 

4) Subruerging techniques: Consists of purctuving the yack 
age aad submerzing tn vil to stop clocks or ie sauuisate various 
explosive and chemuca) mixtures. 

fi) Trepauning: Phe ose of strong titvic acids to cortosively 
saat smal) hole to metallic commdners by nears of a fie aced 
spray dixcered: against the oo 

7) Steaming: Ouice access is au He high exphisive 
alevices, steamy) diyweted at the oxplesive will melt the explosive 
tito a waterdike muss, This tencdeantegure should always be done 
femiotely apd nee steal stavced. ily not stop unmet) it is 
completed. Never stop steaming ail seturn faer to commence 
restemming ax detonation a likely to ecu, 

3. Travisportation phase — This phase may have taken place 
diving the comact pliase 1 certain equipment (bomb trucks 
special carriers, ete) were available, In any Gwe, there are certain 
tiles 1 tallow while Manspertitg sary Live jems. These reles 
will depend on the item before or after the rendering safe pro 
cocute. and the general size of the trent. Certain getteral ules are: 


Tretlinal is De cise ot plot 


fens. syerips ob thick etl te 
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a. Provide escort, It necessary 
bk. Use pplwanels (explosive sigiis) 
6 Fepnigy tree with sand bags. loose sand, and denmage. 
cL Reep listening it devices are ovauypertert inact. Glock 
work equld be activated. 
©. Hine police seach site area for additional devices. 
Communications eorante to dispisal area, 
2. Shunt electric blistiny caps prior ie trausperting; or elec 
tric squiibs, ete 
he Take teutes det are least conjeceod. based on maz ol 
cH. 
& Freeaing enoute may be desired in cases. 

6 AN dear phase — Ouce the device is located in a sale dis- 
Penal avea. metity ibe paaper officials at the seeue and local areas 
se tht evacaation ai other dissnpting procedures may cease, 

7. Disposal area plane — Vhis phase is alivost sellexplacnatens 
However there are many lavards to observe i this phase due to 

ed] 

the nature of crude ar improvised explosive and chemical de- 
vices, In inany eases, extra dangers may be presented ia an effort 
to preserve samples for evidence. Some precautions and hazards 
cheountered in the diyposal area are: 

. Ac ints, 

b. Hypergetic (vielen) reactions, 

© Mack powder in threads or Taase Thick powder in trie 

THOT LI covet pe iments, 

tL Phowe flash powder. 

¢. Lvcennpatible isems, 

f. Datacom electricity. 

x. Diypesal area conevel, 

hh, Impive mitvogtyeria. 
i. Direction auntinions, 
}. Cocked strikers. 
k. “Toxic gas. 
 Powderet high explosives (most danger 


COMMON AND SPECIAL TOOLS 


The following mols are some which are carried by bomb 
spuds nl will serve iy mest cases to render safe a large majority 
of suspected packages. 

Common Tools 
1. Glass biitle — 
tives. 


lecally tinde by a glassimaler (iet-concluc 


2. Glass probes, 
A. Ravor belailes, 
AL Metical stethescopa: 
bh. heer ean opener and can opener. 
i. Rifle horeseope 
Fleaitie enirrer, 
BS. Surgeots's kitle with Iades, 
Tipe: steer prewrtalle large jaw type. 
VO, Flex tube thasteligh: coat pion biehies 
11, Mi fees of strong. Light fMextbke cord (nylon), 
12. Paper ciios amd assorted cotter pins. 
1S. Dental winner. 
Mie 
M4. Fibre baeksiw bioites and leicksaw, 
1b. Tongue depiresors (tent). 
1h. Foam rubber nating (sheets). 
17. Sand lags, 
18, Matuesses (4), 
1% Master af Paris and Give gallon water dan. 
20. Tee tous with 20 feet of cond each. 
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C1, Plastic eonpriners, The Corners cit rie packawe haus deer Goiebully ea aay using 
COO: fire extingnishers (5). @ ghins Maile and tie cnise 


Methyl aleohal (& gallon 


atc a 


ein olsesed by prions dae 
one comer While vie a fet Hla ie the oppinate cenmer. Tits 
Rabber gloves (surgeat’s) method is sot toeeaurnetderl press i is oa last neyort, as tbe 
Twe five gallon cans of fight ait, 


Tuvie: ssseene coil emptor a bong deter base which canilel es: 


Safety ghisses pier the devine ci ane tite. Rietivote micuan ab ances aie paver 
2). Tape: cleetvical qr friction fervedd wlrete: fervitele 
28. Grapple hooks and treble fishing looks: large size c 23m 
20. Communication equipment: portable field phones, ete, Chapter XH 
AD, Shetgan with asortted cartridges. 
31. Fishing reel with cunylyak line, SAPETY DISTANCES AND 
32. Area maps EVACUATION PROCEDURES 


NS. Wastin cepeeipanoait 
M4. Explosives for detonating in place 
38. lecenikiagy grenindes 
DO, Cavey eeilaitiets. 
W. Bole cncets, 
SR. Sell couraned oxyeen brewtiaig apype caeters, 
4 Gas tuasks and aniperimeable clothes 

40. ASOT COO pals, uremelies, 

41, Armored clothing — vers. manks. ete. (See chaprer 15). 
Special Tools 

L. Xeraw emit (See chapter 1). 

Rewnl cartier (Sue chapter Ut) 


Ir is extremely clilfinudt te svt glow a ruline as to exact frag 
mentation distances tnd blast danuges based on the size or esti- 
mated weight of a package. Certain directional munitions throw 
high speed frayinents. base plates, etc. for distances as great as 
2400 wands; far Devend the moral expected on lallistie dasa 
ranges, There are many probletns, tou, encountered with passe 
plain evacuation in a inctrepolinn aves, as you can well imagine. 

Control is difficult «e maintain over carions onlookers, TV, 
press, ete. in a mein Sita’ 


fe is & goed practice, -lepending on your location, to set up 
well in advance and coordinate with local civil officials various 


wer i c Tnasive wheels, saws, ete 
Bower eniry eqeipment: abrasive types of codes and) plan for any explosive ordnance incident 


. Dontalle agin einige 
Qtrists, chitin ladle. ete 2 
5 a Lereitelis HAX:), 1. Search plats <i anemynoens phone calls, lomb scares, etc. 
. Caner Cup gente MAE qCAyeMels. te .), mi : 
Iualolic aetelvess seston 2. Gomtrol and esac uation plats. 


3. Atea safety plans — gas. water, light, medical. ete. 


#. Plans for ceatare indivithaal quses (suicidal payelvition stag 
9 Radiae itvuimerits. explosives, eli 


10. Metal derectors: sand Cinders. 
1h. Nittonlyeerin destiever bats. 


Clases for local officers, civil defense unin. firenen, etc. 


fereattes god wviTL stad males lor goed eeaperation), 
AL. Teepaining and steaming units, 


6. Malian lidinn between adjacent city, miliary explosive 
1. Remote wrenches 


onbmnce dispast and civil peace itfivers, 
Wi. Pareunertiq spodes, jie Moontimers, en. Brescarsenesect imacerensiealeeraten its ‘ 
1d. Blectwonic stethoscope ane aipe recatder unit , “3 ee ree 
! | : hao 
Hie Preeziiig hits. EVACUATION 

Many bomb scare reports will Le received by kew enforcement 
agencies by telephone. lener, or brief notes. Each and every one 
must be treated as legitimate woul it is thoroughly checked ait, 
This requires the gone i presplanning among all ciry depart 
mens concerned aad che employment dumediately af every force, 
in veadiness for a boil scare er an actiad incidemt 

Panic mast he avoided an all cose andl the area praped mest 
be evacuated to make room for the boob experts, dociors, aud 
other hey peronne! 

It is probally best lor the general public to be evacuated from 
the scene withant actially Lagwing Ube reason until che threat 
has passed, 

le is wise to omuiize comin tained individuals for search 
groups, prior to a heim incident A volunicer rewue «jaad with 
gener! backarowad training im (se identification of a suspected 
bomb or package can ive valuable assistance at the scene, Ouce 
a call is received, there ure cenusi general steps to be carried out 
as follows: 


1. Clear the danger area of all vecupants and especially curi- 


Freane TOL Biauly ifspemctl exert e scwntistess eeniGarnts el serps etn pacha OMS listanders, 
2 Obra the services of an explosive ordnance disposal ex- 
Phe asceitver shot the tocheiohe) esmmulisibg The contents pert, military or civilian ov leah 


wl we sunper ter 


oC kige alien tise Of tie sperral asd oman tools S, Search partic: avoid moving or jarring any object. 
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4. Establisit an area quand 

BS. Shi off gas: power, ated fel lines io the danger ares. 

f. Renwwe thirmrnables from the damger area, 

7 Notify the local fire departments and rescie setiads. 

& Arrange lor medical aid on standby, 

1. Obtain matress, sandbars, or other haffle devices. 

1. Set tp gond commntinications and control equipment at 

the scene, 

Onee the aluwe general procedires have beew effected. the 
actual scateh gan proceed, These steps are outlined ia detail 
after the swetioe pertaining te safery distances formas. and 
ttanage bls The safety distaiees and danige tables will seme 

owe 
asa geet general weide ter ares evacuation if the sire of the pack- 
age is know. Ho avet, the searety will carn np developmenrs where 
the tables may or may aet be atilized 


SATETY DISTANCES AND FORMULAE 
thor Pregavenation of Shapucl Moitiuns) 


1. One forma sed for figuring salety eistances in feet ik 
D = Gon explosive weight in peamds <= safe disance in 
feet. Example: Estimated weight of the explosive device ix 
ten pounds of explosive having # fragmentation capalettiny- 
D = HOUX 1055 = + 
1) = GOUx GY 10 = ? 

D = G00s cule voor of 10 ? 

D = GOON 2150 = 1. feet of sale distance, 

The above formula is cecal fer ligaring large beers. Dhow 
ever, the majoriry of suspected packager will he Delow five 
pennrdls aed we fst resort to same deyroe te eXpericnce 
and practical applicarion. L000 yards for the kirgest man 
ton is silfwiont for fragmentation hazards, i must Cases, 

2. Most seoatl manivens (helow § tbs) in the svilitary have 
effective ranges up to approsiimtely 150 wards. This figures 
ett to abou 150 feet, based cat the distame of effocrive tram, 
wnents. A goed rule of thom would be to figure abone 2) 
weds evacuation evtdoon in open arom ter items tp to 
> Ibs. in explosive weight capable of throwing Hargett, 
For jun capalile ot dewing Gagments or shrapnel abave 
five pommels and up i neenty pounds, one should deutle 
the distance te SOU yards ie the open tren beyond twenty 
pounds in explmive wenshet should be Figured bey using the 
fiermeeala 
D=H0x @ explosive weight in peatwls = Sale distance 
These, of comsse, ate oly cule of titel ineasures. Much 
WIL depend on che situanon ar hod ber westanice, o sruill 
device lew thaw fice pommls in weight located ta Taileling 
of brick stracture world not requite the whole city block 
to be etacuatedl fe these cases. jest foculizing che Tenalding 


pat) 
proper would be sulficiens it an rendering site procedure 


wete Te be petlormnedd on cle sper Hewener, if the Wem is 
niywed to an adjacent open area. bystands must he placed 
srt of the Lowgemerrtatvens nine, 


Blast Distances 

The rable below is usetal in Fowring blast and deliris sale din. 
tances for bulk explosives, OF cotirse. measures must be taken 
duriug the approveh phase to minimize this type of damage: 
Should a deranatien ecenr, 


Sale Distance Pormvala 
Personnel in the opet are sate from missiles created by hare 
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Charges in or on the ground, vegnedless of type or condition al. 
thre sel when the following loved or table is mved. Sale dis. 
tae’ in feet = SOs SY penavils OF explosive. 


BULA LNPLOSIVE SAFE INSTANCE CHART 


Tennis oof Cayshonive Sale Distance ja Feet 
ow 
ten 
Le) 

LLL 

eau 

150 

i ie 
wy tie 
“ oh) 
mt Te 
sy tyre 
rad om 
~ me 
LL) Ud ig 
Vi hae 
Ww tone 
el ve 
we ™ 
aT oe 
je sre 
dl UM 
Oxo Son lhe 


SO Mireveie clistamer toy pecewrnniet be mnietiy pamed slvatier te (We foer 

=z 

Ir is often been said that one-half pound of TNT placed three 
feet away from a hunian being is sufficient to be leis from 
the blave effect. These stiuations vary, however, In one instance, 
three pounds of dynamine Killed four people ina school yard i 
a cincle about cight yards in diameter. A directional blast: wave 
often occurs, even with blast types of nniiitions. 

I have theorenghly rencarched the majority of military ballistic 
dam maquals pertaining to fragmentation, blast, and shack dam- 
age: aid ic is difficult to say exactly in feet and yards just bow 
far tw cracuate penomicl to phice them completely out of dan- 
ger trom fying brrgmernts. 

The majority of military ballistiv miamials states how niany 
cavalo will occur ih a certain radia, oF maximum effective 
ranges: bat very seldom sates just how fair the Crtgenest will 
travel helene it steps. 

Most clispomal pean Janow be daily expericnce in range sweeps 
about how far in move away from a large desvelition shot. ue 
even then we are sometimes fouled by certain unpredictable frag- 
HERTS, 

eis vot practical in Lime cities oF incorporated areas to evac- 
uate entire city blocks mad, in seme cases, it would be impossible 
anyway. 

Teowill be tyeote the didivdiad techi ian in change of the in- 
cident ty determine just low far te evacuate personnel Lom the 
scene: based on the size al the Hem and type of irom, We cin 
aaly. utilize the formulae and experience ol Geld trained meu 
os each case will be different. Gearon sense in meant caves ts the 
best fornrula. 


2 i 


Fragmentation Type tombs 


DAMAGE TABLE 


CONDITION, Phie wibbe fy figvercel on bonuhe ae the oper near ex 
poser! anal fragile srrocrates, The explosives are cot: 
shleted ro be high explosives se il how exploaives ane 
iwork these Finanes cat be fedueet aecortingtly 
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M isebrtestce: 
Sale Pintance 
drow Peas 
eerntt fey 
the Open 


Beauly Leveyetin- 
Espleaice | Deentetivh able 
Veeh Rarkirs Damage 


me 
Pearrity 


pn : | 
Penrnate 
sme um» 
Fewt Veer 


30 
Feet 


| fiawr 
Feet 


Maries Dive etratt utwrie bs mien tee tee dewerl as pent ments ara) by terse oom 
hraltiveie viata dant Cheb expepietne U1 thee iy cary chertttt wn ae een, 
fiane thy Midas stightlt dee reas of siete 


DETALLED SEARCHE PROCEDURE AND 
PROTECTIVE WORKS 


There is ne foolproof ar positive plan to handle all incidenss, 
because of the becation aud types of devices employed but the 
following plans may be used as guide Tines, Evaciaticon in any 
case should begin the minute a call is receiwedd to preven! un 
necessary Joss of life, From veveipr ol a call of a suspected bomb 
ut like device, the following pravedures may be asec: 

First Evidence 
L. Phone calls — Notes mr recordings shuld be taken on exc 
fangtinge used, acrent. sex. background teises, time antl 
place of bornl or package. 
oH 


2 Exacuation. 
4. Leters — Phorugraph if possible, and note details of land. 
writing. type of paper et 
Search Procedure 
This phase is most important and. for purposes of comeral Cer 
tain individtials and grenps aay he ¢lesaled we pert the 
actual searching, Certain informacion shoukl be aiven ae the 
Sediteh punrey seedy ase 
1, Exact words given as td the location and expected time ef 
the exphsicus 
Y Vines to batt en ceticinnie search. 
Fleer plow of search area, if availble 
1, Seavel Plan. simplifies, as certnpeies poten temas eestele ty peer 


. 


S. Communication: plas 
G. Lacarion of sodical aiel stamnlby 


7. Desilele poutecens cn anettecel asert Tey gers teats troamel eine 
inne Who tars 
M Besaet hevor 
Likely Plies or \yeas fen Sospecre:t Devices 
1. hock, 
2. Behind pictues ur clocks. 
$. Vielen boone teaarels 


Ye expcers sumac oy cheng. 


ate eet eM pole 


4, Olpeeese frost py ter 

Do) trilet tank resertens. 

fi Behind ord under stoke and plumhine potter surypeneletely 
7. Brstthe votteles avd bellow Cieaiare, 

8 Basement a 
4. Potend pillatits clisturhed ditty 


10, Uider stoiy well, 


or poh 


as 
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fawsicle stuves, tolrmernor. and eabine. areas. 

Waste baskets and dispasal cans. 
» Foside television and radie caliiets. 
- Atttomotites (all comparrmnenis amt cencented areas: 
. Closets 


. At comdinioning an heating vents and tMnes, 

» Taste batlow fase fasaps. 

Protective Works - 

Once it has been determined that an explosive item or sus 
ported package oxives, we can story protective works utilizing the 
minima: peamiher af personnel te alfect these measures lor rea- 
mos of sifery. 

1. Venting — Consists of openians winelives. doers, ete. t0 niin. 

ine blast damage, 

2. Butiressing — Nemmalty wot ied with stall devices, nut 
somnists of saad basing ontjacemt walls ny prevent blast and 
shuwk damace, 

3. Raffling procedares —Matieses or other materials placed 
around dhe package to minimize Iplast aud fravemeut damage 
1. Taping — Neat area building ywitdows itnay he taped or coy- 

cred with tiers ro prevent blast damage ai! breakawe. 

MW othe Iamnte is located ina buildiog Iecment aves and con 
laine over twentylive pommeds of explosive. areas up to 140 feer 
areoned oy be damaged by card shock and additional oreasures 
at cenching. buttesing, and barieading amy be necessary to 
Hantaatize the Morice, shemale any explesion ocour. Fivedling a lem 
ov Tike device yitl) an explasice memlit aver twenty-five ponnedls 
Is quite wulikely Init tee impewihie, axa bomb recently was 
found neay Fare Si, Obtobema, with a damage capacaty ob oie: 
fourth of a tile Tf hemb ot thos sive were tc detonate in a 
basement sethar of a beilding Helow senil level. in would 
cue seit linen. te wearbe gos igites, water pipes. and peas bey 
building foridstions wales preper ineaares ol menching. et. 
were taken. Most nearty imihiary explosive ordiuance ¢lixposal 
eSports can cidvise on proper protective measures te be tikern if 
an extremely large explosive Hen 1s locared and appears too dan 
serous To meVve. 


oth 


Chapter NUT 


ORGA 


IZATION OF THE 
BOMB SQUAD 


Tie sere of 2 trait, population of the city. and frequency of 
iciderts will dictate the munber of personnel to assign to an 
orgailized bomb squad. There is always a possibility of a bom 
ing or like incident regandhss of the community size. Therefore. 
an crmanization show be created within any peace officer uit 
amd certain levels af naining maineained. 

Each aul every peace officer in the United Stares shiondd at 
least Farmiliative himscll with the contents of this book to better 
assist Or perforin on ot incident should his services Ie reyuited. 

Certain prinviples of gromnd rules lased om experience are 
Necessary Co any geod organization of bomb disposal and these 
ares 

1, Teamwork —On any incident, no one swan should work 

alone, Absays work as a ream in the event an secident occurs, , 

* Reserve Stand By and Assistance — In any meving sta 

tom. essential to have a trained reserve element for sirp 

port wand asistance where needed. ‘This may also. include 
davies such as recording conain data aud tuaintaining com-" 

Munications. 
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Vie alive statetnents and principles inelicate that a truly effi- 
chee bomb organization world requive ® minimum of three 
people, well ained in theiy mission. 


MEMBERS OF THE SOUAD 


Applicants for this type of duty sheuhd bave prior civilian or 
baby 
military training: lhowever, 1 is ner mandaters i they ave prop: 
erly trained at dee umit level. Tr would pot be comsidered a post 
prctice to commit a peace olfices to demolition or bomb dis 
femal cloty without actual field demolition: experience, due te 
the risk tevalyed. 

Sew York Gity fir inscatice arilizes bighty aimed detectives 
operable on a SPlvear bisis lor the handling, reuceting sale. and 
disposal of all suspicious porkeges. and lor iivestigation of ex- 
plisions. Members assigned thas dues shonte be closely evaluat 
as to 1,0), témpermental viierbdliay. apriede. aad Lhevchunonned 


ORGANIZATION AND STANDARD 
OPERATING PROCEDURES 


An organization chant and sankid operating procedure pam 
pilet should be prepared and made ovailable to all members ol 
the depariwent and to airy itttside units wher tay be collod agen 
fo asist on any tier. A simple ergauivation chart weld 
pace emphasis on certain units ov imtividials lor couol (Pig 
tie Tf) 


SAMPLE ORGANIZATION CHART 


We hie SATE ES 
err, 
METROPOLITAN Prk 

Creer 
Jy Seyret Ciibices 
Tetedee Officer 
Putte Liloration Utthorr 
Nara Cowrmet otiticer 
Teen em Lovee 


Cem minicar @¢Mtboot 
Meviical Olle 
Steeles anal “Theis Muciitencpvee Olficer 
Voliesatives Beil Roseurety Sex yim 
Whivtwetiny anet b ile vteen 
Meriter: Sopufitcat Aesbesnee © ete 
Milieats Weints Ubapemal 1 andes 
Trnves Wi 
‘is 
TRAINING 


A tmining effiees and pieper training area are novessary to 
wy elficiens bert cligpesal squed as Thefd werk mast te per 
Formed periodically to maiauan a igh degree of cllicieney, Spe- 
cal emphasis iy placed on tbe felleving: 

J, Proper trating aml dispeial wrens 

2. Chess rae A 

%. Releretne ay, 

$. Toaining nick ancl periodic poresdelesns. 

5. Actaal demolition work, 

6. Frequent meetings fiadjwcent mies, ete 

F. Military cooondin 


PUBLIC INFORMATION AND PRESS RELEASES. 


This ts a deticate salsjeet anc. although the public should be 
ilorted, qreai ce shel Ise exerciyed: haved oni pxtst experi 
ence. Conecessiry panic can arie fem over publiciang-an in- 
cident. 
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In conan istaices it is desirable te release the method of 
operatinny aad sources of supply af a known tereriss to gain 
public assistanee ot iofurmation. The media of press in this 
reypeet ran be teed Gr put the citizen on his guard and will stim 
alate his observation towards the boner apectional areas, 
Cerain shop Eeoper can le alerted by the press to le watchful 
for aay pensions who pitchase Farge quamitics af ingredignts ised 
te coustrtied explosive clevices — exile: ganpowders, ete. 


TY IDENCE AND PRESERVATION OF EVIDENCE 


This place is extretiely important whether the explosion has 
taken place ot pot, Nothing shonld be rejected lecause it appears 
too bis. coo small. or insignificant. The iwestigation of an ex- 
phesion ar esplosive devier will nataratly deviate to some degree 
from other tamu at evilence. Listed herein are some procedures 
ty pevhorn: ducing iywestigationt of a safe package or an explosion 
incdent, AM physical evidence mast he connected to the crime 
scone Hirough plytagraphy, sketches, and writteo descriptions, 

ca) 

The “chain of custedy” must be maintained wil it is presented 

in comrt. Interiegtion al witnesses alter an incident of eXplo- 

sion is very important 

Physicul Evidence 
1, Extent of damage. 

2. Sete of the explosion — This evicenee may very well de 
terprmic the type al exphisive used such ay high (shatter 
jig) on low explositce (pushing and caering), 

S, Fragments — Metallic. jaiper, wire, fuze, and debris fund 
in the seat of explosion or crater may yield valuable infor. 


mtation: as Go the clevier tryeal. 
1 Photographs amd accurate seate dhawirgs. 
3. Time of explosion ot ineident enll, 
6 Titemmogation of witness. 
7 Metivet of crnysbervareete 
S, Letters or recorded plane cath. 
. Fingerprints. 
Casts. 
HL. Soul and itineral specimens. 
Photographs of witheses said euricns bystanders, 


¥g 


= Ditmas Hee, ba deine cone ar the seene of pipe bombing, (CGommiesy Fed- 
ore Pareas of liseviigureen) 
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Towne Ms, Bbertel: bhoting cep evidiorwe Heath ot tlie seem ote Vevnelibeny 


Frgame Wak Etvctric alligator clip etvenaered im ame bentatin  (Cecatess 
Sew York Gis Police Tepartinoar Beule Sid) 
INGRAHAM... IOENTIFIED 


AUTOMATIC EIGHT 
DAY ALARM CLOCK 


FROM FRAGMENTS 
FOUND AT SCENE 


{ . fa . 
PANTS * CLOCK | PATS ' oO PAQTS § CLOCK 
WENTIFICS 


OINTIFTD | found § 


PASTS © TLOoK 
FOUND © Stent 
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Prec 16D. Protects of chock reeeneror! at lombines some. Nog sey 


IW ste 


sri tive (Comite Noted York Cire Vawvde Seyenwly 


Moline Dy pasanenety 


Wi Sz: 


Breet VS Aaleck Feely ndabele Hoe beeutedeneted Bry evidence as were bs 


Vrase FE doettiaiese Noe Veo Qoity Weetlon Piepaiatanecia Pevniite Sopuety 


Preservation of Evidcve 


Nite presersation tecliaiqees muy he applied tal certain 


hufanth exit hen dealing with esplesines, ach, ete. aod oie 


Mend te ther When oellenting thee items. Mhe tothe cen 
eral step adtoukel he nleecrted bet bist vests 

1 Care and proper pote beers 
2. Mialiug ancl idetiiticaton 


DAierreleenis ther hitees, ackils eX pelenees, C1. Cpe reninent tenky 


1 Meippelteg royulateorn 
 Coptee ese betes cel deadveveasanieote 
fh, Kevpinest reeeigits 

Kilt preservation qpofaraics. ene 


S. Kecerds on rooereliny tayjar dina 


24 
REQUIREMENTS FOR A BOM DISPOSAL AREA 

Federal taws, 160 rewulacions, Burcaw of Mines, state, and city 
laws will normally govern (Nhe acimal construction and uwse of a 
boris disposal area, or cemetery, as it bs often called. Cave should 
be exercised im the storage af certain ineormpatiile items within 
this area dnd area markings and security are of prime jmpartance 
if an item is to be stored fur Jengthy periods of time. The pam- 
picts published ly the bescitun of Makers of Explosives and 
other references listed in the relerence section of this baok will 
also serve as good guides for disjwaal areas, The following spe- 
cificarions may serve as a general guide for 2 gol disposal area. 

The ideal terrain for a Vembl disprsal site would be a riatural 
deep “bowl” or a low area surrounded on all sides by a lish 
ridge and free Crom vegetation, traffic. 
explosion would du ve damage, 1 realize this is mot possible near 


wud buillinas: where an 
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most large incorporated areas. so we may use the following spe 

cifications as gui¢les. 

1. The center of the area wast be at least 100 wards from the 
nearest inhabited building or thorcrhfare which eames 
be closed to traffic. 

2 The geveral pablic must be demied access io the area at 
all eimies. 

3. There must be ne water mate or gas main within: lity 
yards, and ne storage reser vais within oie-fourth ol a mile. 

4. There mast be an arcess toad and road ve the center of 

the site, both of which will bear lowr rons of weielie. 

5. The dispersal area should be located as near as pawible to 
the perimeters of the city, in arder te reduce transportation 
dilfigatties. tt may be necemary im larye cities te establish 
more than one: perhaps ome om cach side 10 Eeilitate dis. 
posal operations. 

6. The area should be reached by routes which aveid passing 
imporiant structures, and have caw grades and good road 
surlaces, 

7. The area shouted net be lable te Mooding. 

8 The site should be barren of trees or other objects subject 
to penetcation or fire by ber. Aving fragueents, 

ts 

9 Water aml electric power (ow voltage) shumild De avait 
able. if possitvle. 

10, Magazines and sterage dumps should be provided, 

1. The area should be located cat of the danger radius of 
High outpta ansformer. radar, and bigh voltage tension 
Ihnen. 

12. A protective agieteproot shelter or Girk shoal be jae. 
Vided for shetter 1 the disposal squad within 1000) yards 
of the disposal ste 

1 A structore am the area. but aot nearer than $00) yards 
from the Center, can be usetiul asa storage site. 

14. “Phe area must be at least five svites from the tearest air 
drome and amot be off center from established airline 
rapette’s. 

13. Wine and radio communications should be available cer 
ing all dispose) operations, hearing in mind that transit 
ters ate “oll” during disposi operations. 

16. Adermte imorkers and red Hares shenle he displayed 
thronglout the are Curing and after dispesal mperations 

17, Adequate improvised burning pits should be eansuucted 
within the area for disposal of small arms, pyrotechnics 
anil Jike devives, (Figure Lath 

Small Aris Burning Pit 
Sinall sins, stall percussion primers, sinall fwes, amd certain 

detonators may be burned for dispesal in what as known as 4 

sitiall arms Durniog pit. Teemted io tive dispencel area. The “pit 

avid ce” method is perhaps the best type of bimmimng pit, al 
thoagh dare shenid be exercised diving baring operations as 
certain hazards exist, 

A pit appronitmmtrly six Seri square and [our feet deep is deg, 
An inclined chuve, such as 4 piece of six inch: pipe should be 
placed at an aigle so that one end is over the center of the pit 
ond the other end is belind » sand hag or cement batricade ligh- 
er than a wem's fread “The chute end tyr pouring should be bat- 
fled. inside with a noreturs hinged wpe baffle plate as it may 
act as a ville barrel tor hoe fragments fying eur, The pipe miast 
he secured and braced properly or damage will occur. 

= 

Ali live shewk! be built in the pit wsing daumage or a tact 

oil sipply tank and dhe pit should be covered with sheet irom or 


other material suitable bar containing the Oying fragments. Veur 
lwles ist be provided for proper dealt, [a burning pit cannot 
be comstracted a tremely tee fect deep and une tet wile may 
be reod for an iapiovised bore pit, A berning pir diagram is 
sborwit in Figure 169, 


Piece ser Wi Negus orcas boeereeding grit (ary) 


uF 


i“ 


Sand Sage 


Peeve 170, Moewing pit. 


A wey nindern Inning pit desigued by |. Haynes. Au ex- 
tremely goal design and very neden, 
Kurning Operations 

A dipper should be ayed to feed small anus. primers. and small 
detonators Uirpugh the pipe chare 1 primers, detonaters, ete,, 
ae being fed inte the pit, only ane dipper ata tine is used ard 
the explosion mest be hear! before a second dipper is fed in. 

sae 

If co explosion is heard, the qperanan sheuid be discontinued 
Tor thirty mines and then more fuel added ay the pit. 

Thy essenuial to have a good her fire before barning opera- 
tions begin and never overload a pit with any type of mumitiuns, 
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Oulberwise a devmation mmy occur creating scious canayue onl 
bidily iniws. I is alse duportanc to Kinny the exact characteris: 
thes af the mone being destroved 


VEIMCLES AND SPECIAL EQUIPMENT 


This sectiun by devated nu items al equipment moepmally ail 


ved by larger metropuliton inits and may be termed: “speci 
equipment.” Conain trem, regardless of pepulation, may have 
a need bor this ype of equipment should a bembing wave arise 
In some areas. sratler departments have been kirown to impr 
vise thea vehicles Ty aise of reaeleas filled with sand. 

Bomb Carrier Vehicles 

Toe types of bomb carving vchicles are currently jh use 
Those betag dhe “eae” nye enclesed carriem. and the “ven” 
type open carrer. Both vehicles seem toda geod job of ans 
povting linited aineants of explosives at a tiininoi risk to the 
getverind porlibic 

The ance of oxplosives thar these colictes will sately carry 
i restricted aint normally is considered) conlidential by the de- 
PT sine them. Gatenal Tieton any speci leatiewes tee 
these velucles is firnisted jn this chapter to serve as a guide for 
peaoe ollicers, Detailed iafeaniativn ean be obtaamed by soreringg 
fo the miaiilicrering comeems ia depuurmment is imicrestod in 
precuring the carriers, 

One pritie face to pemmemibor hegaveling Bonet Cranpspserriations 
is te never ears a live Devt i the same Cebicle je ow liel vou 
are vidio I mecessary, ase a nailer on cderelied type nf carrier 
Hao Telast stroll oootr wer will net receive the brunt of the check 
Diast wise, 


The specific catiers an 
1. Cage typo (stecl woven cable) velticles — These velicles 


are coptracied mee cares. cre taside the other, amd are woven 


with flexible ecable, The weave resembies a basker weave 
a 


and, should an explosion occ, the ain spaces plus the exible 


cable will allow for Dhast exparision, These provide a sinple 
means ef containing shiapuel or Hagmentation and, at the same 


tie, cre vent Off filgh pressures created by a detonation, They 


tals serve pevcholigivally ty taloted the salatear or “mad berth 
er dha we Nave a wrens ef salely Hransperning bie device im an 
eicient manner. The New York City Potice Deparemient Uearnts 
Squad uses the velicle described oheve and Ulnsiared im Fig 
tre I71. 


Fiche. 17). Cage woe bende exttler Gnoket weave cabher, (Gon New 


Verh Citst Mating Chepurrenicnt Biel Sept) 


a a | 
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Kier view ef cade onypie beak trek Nee trover yout en biekot 


2 Vertect top evpet wehicies — Ulis tvpee nt velsiede qcamists 


Oba open Deel nak whieh bity sit placed in the bel, Ad open, 


chreulay 
cxpheals 
will) 


Phase 


Feces 


Vortabie 


Plime 


tithes thee 


creer ty | 


eed bie tlie sel and, shoedel phe baru 


He Dehast well fee cresteteavee! ated thie preven thennesioathy 


te verted tepeurrils 


ah 
hen, ae 
a 


Vertes vr epety SGtibe te. Blast serwl pecaaveeems aac atether el 


Pheel Hows Carriers 


tie. t ean stevbeohte Me boty ttt diameden. shequesl 


onenr els wih wat tek evernath. Tyee bas 
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upper links are provide Uhintoh atic ro iter a long steel we 


ple lee a diyooniie tarps. Tlie Pore pisprione sel thers Peonk Perstrutes 
for otters He tite the eve tite tk ae srepeicted pen h 
wie, Tt chesotsariees cevtins fe seal peechages tlie fipemnts ore 


for tie meest pant ematoed bo rhe be 


Kea cul Tigh pmesstires 


ae Ceredh chenill the conver eqcrniins eFigere PTT. 


Pelig 


bevewe 121. Pennell hued beet careiog 


OTHER SPECIAL LOUIEMENT 


Protective tarmer) Clothing 


Genain larger bein sqaacds eda inaintain ater types of Hichae Vif, Lavout of protective acmor couhbun, 
We 
othing 1 eae ae on eXu precaution agate blast and: frag: veh 


dents, should a small bomb dee 


vee while ity armusic. “Dhis 
equipment, Wo mailable, would certainly rede the casualties 
ofa bomb sequel it an explosion sheued occur aear the working 
ubit. The following iustratiens show caries jems of armor 
type Clothing available to bomb squads. HW further data is re. 
quired infermanon can be obtained by writing to: Federal Lab- 
oratories, Salisturg. Peniwhainia, 


ton . 


THE FOLLOWING CHART SHOWS TITE RESULTS OF ACTUAL TEST 
PIAINGS AT DYES MODEL ARMOR PLATE PANELS USED IN 
FLDERAL SPOONDR ARMGR PROTECTIVE EQUIPMENT 


AM MENT Phtes 


GUN Nelovity | bas Ceres RESULTS 
Dheserigutione Mitette | We Vande | Wl Vandy 
Thootryprem Sale | eRe Pewere 45 Ubon, New 
Macliior Gaur Naty Mena S 
Cal > Ue treater, 
SS 11 Aheoree ASE Petces Jk 
thane SN yh. ew 
Vertir leet (at rie Nev star biting 
hansel 
SA/4a Heavy #598h Pevern 38 
Hons ew See Le 
Heat bite te Dated Metal ~ Y thy Pome sation 


titel Fieteing 118 No cracking 
rrahy 


307 Marzo #5035 Mewes 17K Sanpie Ne 
NAM five Seen (EY as 5 peones tative 
ject herr t how! 18" grein No cackion 
_————— 


SS? Masset FU072F Western Dimple Na 

S &W) tive HIST. Magestitrs ‘ ee M4 preetratbet 

Vara Deer iat Mer! Piceetng Neo cracking 
Me yenin 


Ficvks 795, Batloate clare stenciog ponctractom laws on arewod Guthinye. he 


(Comptess Fodleral Lalonetoricsy 


Hievws 177. Oliver ally chute in proton’ ve ctething 
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Xeray Equipment 

Special tpes of X-ray and Mioraseopic cquipivent ase available 
ant in vse by major bem) sqaads today. This equipment nor 
mally requires special araining and provides a means to view sas 
pee 100 pw Mane, prior te pieriors tig a rendering sale procedure. 
The new age of Polaroid fila alse spoeds wp the proces snd cer 
tom atens can be plrocagraplied aud chewed within ten nineties. 
Flioresrapes provide an insane means of ciewing bic che operator 
must pl himsell in close proximit to the SULspmen ted doviwe. Phe 


following ihastiativns silrow sane equipment currently in use 


Fociiee BFK Vowtutle field tii) Naw mechine. (Cenmriesy Maker Naay Co). 


267 


Ficune 271. Portuble X-ray fhuenncopie ane, (Cameco: Picker Neaay Co.) 
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APPENDIX A 
GLOSSARY 


y— The projectiles tvesten 5 
tiles, Lrenybe, er nies 


A conmunvannit Hs! ae ememmes sachs as 


ballets, sheffe, ge 


\nti-distorbance = A desire placed fate on explosive init designed to 
functian the meckirisae or Yo altemt to jar, Gilt. ov move che nic 
Examples: a sensitive vileratony switch se ambinihe (mercury switely. 
Amtidift— A moclunivi used to fire an explisive akevice when the 
primars object is titted ew titel 


Ami-penommel — I munitions or wirlire. anti peronnec! 


the devices on munitions designed bur ise aginst peronnel 


trepcyas. 


Amtidank — In mine worlere, antitank rele te the mines adlesined 


ww) inmatilize or elescnoy Gasks sal trecked: vehicles 

Ami-withdiawal — A device or leature whieh prevetts the reneval 
2 fuse or triggering mechatian trom an explosive device Ex. 
iples: plicing epoxy cement in the fave threads, cmploving a lock 


ball er wedge, or welling the fave ante the device to prevent renioval, 


Amiswithdrawal/bouly cap — AS deview whieh becky the fuze fate 


ploce wed os designest to feoction the explosive om auemipiod remeval 


et the lucie seston 

Armed to nanreitions, tle eensctetiom ot being ready to fatetiemn: 
that is all explosive cemmpomets sre aligned, santo ail cloctenal 
mt oyeady fer Cieteag, Bey suaghe meehuical 


tlevices, this could be revered ol safety pire oe luck devices. 


conmections are comple 


Arming — The action invehing remesal of silety devices or arrange 
ing components Tim a siete condition a a state al reanliness leon 
isitiatient 

ical 
uctinn which proviles o lime! aleley hetween the initiating a¢tion 


Arming delay = The jxrotechinic, eleetricnl. chemical or neck 


Ficviat IB Nerak phones sl suspected poschage 


(iplite dhgnment of all Tirta eatupoments Ustally installed, 
ed ayer: eight el piceure i t = 

itt explosive alevires te allow the porperititar a safety margin ber 
taming the device 

Anwed and functioning <In a timed explosive device, the unit 
telertrival. cleaieal. or mechanical) has started jl bs mieving to 


wards che lirteg 4 


Balle — A wall or screen use! co deficet, chek, ar aitherwise defeat 
an expl 


ive slink Wave, Estenpeles datttesves placed anomacd an ex 
Jrlemeave deier 


Pebastiveg The ose of explosives te shatter on lover 
Tliesei wiblike cylimltical case with j thin wall 
in which is enplosed a sensitive high explesive, such as mercury Cal 
to et oll the matin chunge explosive in 


ety fice, electric current. on 


cap— A small y 


tlinale, used as a deta 


a desice, Thev are muraetly fired by s 


emical action. Cantainers bor tshesting caps are Rouen constrnetal 


eh ecopper, aleruinun, er plowic 
Blasting tinve fuze — Consists of a tabric « 
to obtain a timed deley for [iri btastiag 


! conmtvining Blech pea 


ther saanl is arsed in bilest 


caps: Tine is usnidly S45 seconds ptr tet, Viime fave is alser called 
sales brave 
Bt — The a 


Herwvlow traps — Avy cay 


viation tar “Botrbh Dispersed 


ive device, whirk p exploded when ai) unsis- 


peetingg pore alestin 


an apparently lorttiless ebjeet or perlovms a 
Presumalyty sale serio 


sive olvamiens, seblicioutly sensitive to be wel 


Lsouster — \ 1 eX} 


toed by a sill explesine chem) dn fuse or firiig theviow, aan] 
wa ol a Drain exploave ceine 
lm a tiie train the caver is msuatly primer, detonaor, beaster, 


powertal chowgh to Genser detor 


jal maain ehatge 


Brisanee — ln exploniees, betcince pelers to the thepres of shaticring 


apiil 


elfect exerted lw (he explosive. Example: tetrvl exqilosive by ims 


dkeomating rare i Ler ae shatterime in ee setbenapeninaaanee 


thiteate 
Bresiioy Charge — Phe intial dasrwe or explosive ef a device whirle 


Fretal URS. Kotak photo al abiadionie pothame shewalig nafie receiver lbit 


Noes Lhasa capes hole cad web ates ol pon toe brewks the casing of a suvll, geenale, rocket. or bomb to parative 
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demolition. Legmmentation, or chemical action. 
Tutinessing = Ti honih atispasel saperations, this refces te the sities. 
wie tiken to provide supper. by ines at a betires, te prevent 
tortie shock and blast damage tn stractires, Example; sand bags or 
Bove sand poaree against walls or around, an explosive device. 
Carnidge — A case, mypsule, shell, or bag of meral, containing the 
explosive change or propelling charge. Example: a small arms car 
tridge nianle of bows jd comaining the primer, propellant and pre 
jeetile 
Cast = trvexplosives, the types which are meeltes! vend formed by pour 
ing inte os mokl a harden. Example: TNT whieh by melicd acl 
poured fate a tonal case ber hardening : 
Cyivitation = Ln explosives, the fonmation et a Givity or indentacion 
Iw nian of cavity on shape charge, The cavitation hoe coalesced 
pia 
bs the expletive jet amd shag Exemyple: the Mainoe shape charges, 
Cavity containers = Vio knann as dkape charges, apd are the geo 
mote cavite amd suitable lier with standel! for dee» penetetion 
dite a stvel or comerete object. bo normally consis of a comtaiter, 
city hiner (cone), an explosive change, and stindall distance. 
Clantesting device — A ilovice nate jd conducted with: scergee be 
chest cevatiy for an evil ion illicit purpose. 
Corked striker Afve called a Hiring pitt. Gromsists of a blunt on shy 
prin behd cinder sprig temsnwe onl closigeed te fire a primer or ede 
maton by stb. Piction. er porcini action wher release 
Compound — Ii exploives, che mixtures used in the mematacture af 
an explionive dey ice or explosive itselt, 
Concrived explosive = Relors vo an explosive which is improvised: by 
tase A Tots and enndivers ies cetmpared i a evmemece cially ciate 
tured exp nlesive 


Conk-off — An explosive or anmition which pon initiation Fails to 
fire but due te evrepive teat vill eventual: Tenction at an unex 
pected time 

Cordtes — Nbe called primiond on detonating cond, Gonsists ot a 
‘intorcedl tubuliy structwe containing a high expleive and is uscd 
to Dransmit a detonwbing wave Lom one place we another. 

Coumer charge — ln disposal of explosives. counter charge means 
placing one explosive chinge ayia anotler Loy parpases of let 
mating che ehiuges 

Duil-fived — Ln ordiniiee Hons. chris macs oe iatiition whiel Bis tine 
dentone a Complore anming ond firdag excle lat, dee te a italiane. 
Hiv. has failed to explode on fiumetion 

E. O. Dem A iniliters abbrevimion lor “Explosive Ordinance Dis 
prosal 


Detonation — A torn usally awocteted with bigh explosives, mem 
fi 16 explode with sorlden vielonee, A Jew exphinive woah! pornally 
create a sudden explosion by rapid espimeion ol gases be Greed. 
whereas a high explosive world detente vieleniis bx a sudden chen- 
feo change. resulting: in a brian explosion, 

Disarming = The oct or proctss whereby exphiive trem are mile 
sake by proper replacement of all safety alevives or by separation el 
Anite Components in the fried tevin 

Desensitizer — Ant compan aval ie pedune the sensitivity ol on 
explosive Excrples: gelatin, starch, savedlost. seetone, ete, 


end — A corddike expheice with a bibyic caver contin 
ing @ come dif high explosion used to canst a detonating wave, Uhre 
éxierian | reine a is initianal by means of a blasting 
tap. Also cadled cordies ov perimacord Gators amt merteriils of dei 
hating cond are variable 

Detonator — A sensitive ligt explosive clement uscd in an explosive 
tin (0 create or tiiit w deroneting wave tea beste or a miuiee 
charge of high explosives, Excample: a bhisting cap. 

Deflagration — A rapid burning, Low explosives are siidl to deflageate 
whereas high explosives are knewn to detanase 

Demolition — "The uct of demolishing. However, in explesives term 
inoloyy. demolitions could mean che explasives and tools needed tor 
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explosive demolition works, 

Desensitieed — Kelers 1 a mornmally bigh sensitive explosive whiel 

a dlesensitizved by means of a compound ailited to reduce sensitivity. 

Example: nitregiveerin desensitized te adding gelatin to form jel 

atin: chvenariite, 

ES PA milinary abbreviation for “Electrical Safing Procedure.” 

An esumyple would be removal of bareries of caning and taping cer 

tain jnclividead leads ie a cinenic, 

Explosion — A chemical or smectanical action resulting tia. sudden 

tumting accompoaniod by a lowd noble, A rapid expansion of gases 

om siuply a “Feud boon aad a suckler going away of Uiegs from 

where ubey have just been,” 

Explosive = An explosive substance burning or detonating with vier 

Jence: such as gunpowder, TNT, atinonium micrate, ete, 

Explosive train — The steps in which the explosives are aligned to 

ivitiote o maunition or explosive deview: such os a primer. cetomator, 

hoster, and main change. Also aaileal a living train, 

“Fire in the hole” — An expression or warning used by bownb disposi 

and demolition pemonnel just privn to detonoting ot exploding a 

device to warn personnel in the vieiniw of the danger. 

Firing tlevioe — A miechaniar cesipicdt to initiate a fire train ie oer 

vsplosive device on auction. fe is often calle che fave when erm 

pletely itsserabloy) aed consists af the basic mechanism weeded oo ini- 

Hate er tiger the explosive, 

ining delay — Rayically the sone as an arming delay but consists of 

vrorcehnie or chemical used cu dickay che explosicny alter the sé 

Hathig «ection bows token pheee 

Firing pin — A stanyeue bia pin used to (nitiote a sensicive explo 
27h 

sive: such as 4 primer by stub action, friction. or percussion, 

Viring tain ~ See Explosive Train, 

“Fougase" —A military voi which telers fo an improvised incen- 

Hiner or explosive device, usually buried, and designed for use against 

persue 

Praginentation ~ Moons separation inte segmenns ar parts, and in 

yoilicey menitions it incans an enced jem with a bursting chorge 

which will break the aise fite fragments. Example: a fragmentation 

hand gremiule 

Freezing — A dlispenal wehnique tusing dev ice, liquid oxngen, liquid 

nitrogen, COs aml alowhel te lower the firing potential of batrerics 

or te shaw sown cereain chemical dave actionss such as acevone, 

Fuel Ty explisices. a Compennal adddeat te juowide the lasis fer ax 

explosion, Newly all explosives require a fuel we sustein Derenninagy 

4hT an oxiliver ty prvi onveen 

Fuss — Normally a pyrerechnic bensing ciate fire ol bbeck prwder, 

tise dn Whasaing operatives 

Tine — A mechanical chemical wn choca device whiel produces the 

fal wetion tO tigger a tmuminiene ot explosive devire, 

Puree — A Dairning dhe ov pitotcchaie device 

Hs Fe. te give warrtiog, Usealh will burn w 

invention. 


weal by rtelpeueds, ae 
Het Uyedgtee Cone ben 


Fare lighter A device cotluiming 2 tot joiner which is sed in 
Itivting: fperations te ignite suleiy fuse. Meat bua Nightets ise trie. 
Hen or percassion avcthod of ignition, 

Face well — in ineninives. a cavin threaded ae atetlcaded extending 
Hite the munition te accep the Hive vn Tinting device. 

Gag \ bowl digress dorm while tetera teckiviques weed to inp 
mobilize movable components on Lieiu systems. clocks, cte,. to pre 
vet tithe: movemont, Exaile plsster ot Maris ind water apppliod 
Wea mevahhy plumper, or savvy dajuctet diate a clack ty pe the nections 
Greek fire = Ay sicien iaveniians mixture used as har back as the 
Ser 70, Ti consisteal of salipe 
which could Ll (he lwenlig 
like device, 

Grenade A bwanls ov still shett sitet with explosives, gas. ete. 
anid designed! te be tlie oe pragected: ie sume liashionw ot a taneet. 
Hell Box ~ Often termed a “Kkoating Machine” ana oonsiats at a yen 


siphons, solhar, 
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Sater fue — A cond. containing a cotitinginas core of blick powder. 
His med te carry flume at a waiiorte rate te an explosive chore umd 
is usually waterprouled. Durning time is usually Stet seconds por 
foot. Miso called time fase 
Shape charge = Ser Cavity Contsiner, Also called cavity charge. using 
Mune efloen 
Stictis— in munitions, artillery projectiles and various projected 
rons bre called shells, 
Shrapnel — Prec or preformed enbes darts, or ball bearings placed 
iyi or sittieched focan esplnive device Int ase against personnel or 
material, 
Siatll arms — Detivesd as aneniiiion fied i weapamsy whose bores 
we AGU inch or hes ty dismeter. Exsanple: 22 caller reared, 
Solvent — hn explosives diypesal. those solvents which will soften and 
dlinweive certain explosives, Exanple: acctone SENT 
Spray — Darity mientras tlisprescl testreye exprlonives, a spieat is con 
sivlered os be cermin aneyploded devices whieh will fy ont of the 
site ot deromeion. This asaally ix the resilt of poor priming pre 
cedures or invellicicat explosives vw creave « complcte detonation 
A dmunition which bis sprcryed ds usealte quite levels duc to pow» 
dered high cxphinives 
Squib — A small poneitike tube comtaining black powder tisenl te 
tonsinit a fane to ignite cortin devices: Squils rescroble bhesting 
taps in appearance ancl are teed fol may plerposes) such ae 16 ignite 
fucker janie, tiitiate ejuition Meets in aineratt. ar ne ignite pro 
pelting charges 
"Stand-el " — “The dlistince porvishe! beteren dhe creity or cme of 
shape charge ty alley Inemacion vt the jet betore comtact with the 
se] 
target is amide. The standat alistance és cletenmiticed by the sive ol 
shape wf tle cavity crstiainet, 
Striker —\ bhant on chery pie alas called a Firing pin. 
Sub-missile — Small spherotike misiles placed inside @ carvict ct crit 
tainer and designed to be hurled from the commainer or ejeced in 
some Kehion ator near the target, “The sulbroisailes may be fared to 
fireon finpact wih dhe target qr in the ait neay the target 
Syinparietic detonation — A cetoraiion secering levar one explosion, 
Cramsieting a rcive to anecher mrarby explosive. in turn evsing th 
& dlevopate, 
“Terrorist — ne why wes explosives of clandestine means te de 
Movalize a governntent or wien bY terrane: mecans Uanatle an agent, 
pariiain. er mmeneber of a pety 
‘Timbesing ~ tn bom) dispmal, the act el placing wooden beats ete 
ay excavation fot sipyrt 
Timing din —\ anal spring wenn ise fowd ie miliary fees 
ant using a clock work mechanism, The rotating disc provides (lee 
tirans to release a springlovded Hing pin ac the propa: time. They 
ate found in tnzes called clnckwork aerial burt ot mecannical tine. 
Trepan — To cit though or gain access or etierince by caeting, sow 
ie. or corrosive wcitt worn, 
Trigger — Basicully Ube same as at hve. The device ina Hring toa 
whiicls starts thee initietien an initiating action, 
Trip wire — A amall Gace wipe ottached to a sandand on impr heal 
fixing dlevire designed to initiate the fuve as io Amaepeeting peren 
fyeuks op pulls the wire, 
UX. B.-A milter abbreviation fa “Unexploded Bool.” 
bi 
APPENDIN B 
TECHNICAL REFERENCES, 
CONSULTANTS, BOOKS, 
GOVERNMENT MANUALS, AND 
EQUIPMENT MANUFACTURERS 


GOVERNMENT BOOKS AND FIELD MANUALS 


TM 5-280, entished Feren Mine Wiertere Eqirpment 
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“TM 9-190, ctititled Amarevtion General 

VM SEEWES, entitle! Gare, Handling, Pesenvitean sad Destrnction of 
Amenumsion 

TM 8908. eatitled Anrenmition lispeetion Grade 

TA 9 1000, entitled Mulntery Expiusives 

FA! 5-25. entitled Explosive: and Dewmelitiens 

FA S31, entiderl Engineer Peeld Date 

PM 940, entitle! £xplosioe Ordiwnce Reconnaismence 

FM 25-50, cutitheal Mem ane Rifle Grenades 

OPS, Volt, emitial Amann Asiere: Handling, Stowing and 
Supteng (A Bureau of Onlniice. Deparomem of Navy Pabi- 
sation, 

Lucy topedia of Exjlosves Outience Liasion Group, Durham Box 
OM Duke Staten, Durhgm. North Carolina, 

The Ettetty vo) Nuclear Weapon. by Samuel Glassione, «fo U.S. 
Atomic Energy Coaiinission, 

ENOTES Tidermationy on this pablicntivn amt other Gavetmscit pubtications ca 


the olatttl Me weiting rec 1S Gevennanent Prinsing Office, Superin: 
fetwhest wt Dew venetts, Waslinyeon 25. DO 


COMERCIAL PUBLICATIONS 


The Chemistry of Powder nad Explasives, by Tenney L. Davis, John 
Wiley & Som, Ime, New York 

Elements uf Amormniion, by O. Hatt, Jolu Wiley & Sans, Inc, New 
York. 

Manual of Explosives, Aliltery Pyrotecianes. and Chemical Warfare 
Agents. be |. Bebicr, MacMillan Publishing Company, New York, 

Thre Chemical Encyclopedia, bs GS. Clark and G. G. Hawley, Reine 
Wold Publishing Gopuny, New York. ; 

Explowves, Mathes and Fireworks, bv | Reilly, De Van Nostrand 
Company, New York 

Bt) 

The Science of High Explusmes, by M.A. Cook. Reinhold Publishing 
Company, New York 

Dangerous Peaperties of Industrial Materials, by NS. Irving Sax. Rein- 
holt Pablishing Company, New York. 

The Blasters Handbook, & 1. Du Pont de Nemours and Company, 
tne, Wilmington, Delaware. 

Paw phicts, ttooks «ned Periodicals on Exploseves and Related Meme, 
politished by The Institue of Makers of Explosives, New York. 

Amenunition, Powder end Explosmes. lour volumes, Picatinny Ar 
stnal, Dever, New |emes. 

Explosions — Theiy Anatomy and Desiructiveness, first edition, Me- 
Graw Hill Book Company. New York. 

High Explosives, by bk, Culver, De Vie Nostrand Computy, New 
York. 


ENPLOSIVE FTEMS AND EXPLOSIVE MANUFACTURERS 


American Cranenil Company, Bound Brook, New Jersey. 

Aporhe Powder Gompany, Benson. Arizona 

Athes Clenticel byrdustrics, toc. Wilmington, Delaware. 

Austin Powder Compo, Cleveland. Obin, 

Fb be Pont de Netewts and Company. Inc. Wilmingion. Deby 
wore 

The Fasiga Bickle Gorpany, Siebury, Connecticut. 

Horcules Powder Company, Wilmington, Delaware. 

Nasional Powder Company, Eldred. Ponnsylyania. 

Pacile Povder Conpony. Seattic, Wastimguon. 


ASSOCILATIONS AND ORGANIZATIONS 


The dastinne af Makers al Explosives, 250 East 43nd Sireet, New 
Vork 13, New York, 

The Sunerican Ordnance Association, Milk Building, Pennsylvania 
at t7th, Washingien #2. C 
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ORDNANCE EXPERTS FOR RESEARCH 
AND CONSULTATION 


Laud Mines, Clandestine Devices. Sebetage and Booby Traps, Robert 
Ro Lene, PO. Boy 142. bedian Bieat, Maryland, Fee for researels, 
Wrekrsified infomation only. 

Coreieut and Aly Rarkets aud Hand Rite Grenndes, Carl E fotioswen 

om 
No. 2 Giighe Ave. Pototme Heights, Marchunl Fee lor research, 
dnchesitivd jatermnoation ooh. 

Civth War Menitivas, aves? Ovdaaser. Radignon Detectian La- 
sfranrenis Coutantnation Control, Charles Ro Newhouser 
Cony loti Cawwl Carbles, Florida. Fee lor revearel), unelassitiod 
information outs 

Sent! dvias end Pinjerted Manitiown. Jule MH. Bive, HL, 102 Grohe 
Sree. Monigwnmery, Abeba, Fee lor sescureh. wncliesifiel in- 
formation onbs. 

Chemireh and Chenrent Mioritions. Goorge A, Fischer, 1801 Nerth 
Shelficht, Chicoage Dh. Uineis. Pee foe reearcdh. niuchesified in 
ferinctionn eipels, 


LOUIPMENT SUPPLY AND MANUPACTURERS 


Pets Tonal Carrints, Phe New York Spficing Compas. O11 Muait- 
feo Street, Hoedwken, New Jersey 

Acmor Vests Herd. cant Relat Equipment, Federst Labaratories, 
Sadistic, Tecreter teartis 

Portable Aoruy aod Plaatesrope Equipment, Picker Saray Comprar, 
7h Vavick Steemt, New York 1S, New Veok 

Biosting Equipo und Supplies Bf tne Pont de Nerves aval 
Gomyparity. tie Wilatingion #8, Delaware 

feruemic Sithevupes and Relased Equipawent, Presto Recording 
GCenporation, 212 Weer Mile Stren, New York. New York. 
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APPENDIX GC 


DEMOLITION AND DISPOSAL 
“DO'S AND DON'TS” 


Courtes of The fuctitate ol Meters of Ex plaiee 
nul The New Youk City Pole Departonent 


Alor a preseribed coarse i demolitions Ine been completed un 
der the guidance ot trained demelition greesammel, the hallow ing efe's 
sad cfoomlts slime Te Filloword clivedene all eprerationns invelving ex. 
Plosives. dit stispertenl pun hages. 


WHEN TRANSPORTING EXPLOSIVES 


1. DO elbow all dedetal state ina! fieal Laws and regulotions 
4 DO see Hae any vchicke need fe tneeport explosives iin proper 
working comlition and equippiel sith tight weedem of net 
sparking incral (ocr with sicles aanl onds high enough te prevent 
the explosives tran billing ath Tie hed ian open-bodied ernek 
stot! be covered eile waterpieed and fire-resistant tarpaulin, 
at the esplosioes sladhi not be ulhinced t critact amy sauce 
ob hear sich) asa estas: pipe Wiring sheakl be fully fisvehated 
sp an te pretcit swt eiveviting. vod at least two fine extiaguist. 
tos sirnade be carried. “Thier trek stroll bre pelociby marked see os 
Hee ive pelnprenty oaetnreng, fee thee piristie el Hine reantare the sarge. 
DONT permis metal, except approved meri erick bodies, ty 
comet Gases al explosives Menil, Hiteatle. ot cortesive serly 
Manors shivakl jot he contorted ith ex prhisives. 
1 DON'T allow smoking op anauthorized of wnneeessary persons 
in che vehicle, 
5. DO lox aml nolod explosives caretully. Never thaw explo 
ives frown thre rrteck, 
6. DO soe that other explosives, inchaling devonating fure, are sep 
wrated Gom blasting Gips and for clectric blasting caps where it 
is pormiticd to transport them in the sone vehiche. 
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DOW T drive tucks comaining explosives dirowgh cities, towns 
or villages, or park them near such places as réstamrants, garages 
am! filling stations. unless it cannot be avoided, 


& DO request that explosive deliveries be made at the magazine 


g. 


12, 


13. 


"4 


1h, 


16, 


17. 


19 


20. 


s 


or in sume other location well removed from populated areas. 
be 

PONT fight fires after they have come in commer with explo 

sives. Remove all personnel (a sale Jocation and guard ihe aren 

aga ieest inuwalers. 


WHEN STORING EXPLOSIVES 


DO store explosives im accordance with federal, stave or local 
hiws and regulations. 

DO stove explosives only in a magazine whirl iy clean, dry, well 
ventilated, reaxntiably cool. properly located. substantially con: 
strucwd, bullet and fire resistant, and securely locked, 

DONT store Ulisting cups. checeric Hasting caps, or primers in 
the same ben. copuriner. or magarine with other explosives, Det 
gating lure should not be stored with blesting caps or clectric 
blasting caps. 

DON'T stare explosives. fuze, or faze lighters i a wet or damp 
place, or near oil, gasoline, cleaning solution or solvents, or near 
tucdliators. steam pipe. exhaust pipes, stives, or other sources of 
hewe. 

DONE store any sparking metal or sparking metal tools in an 
explosives maggerine, 

DONT smoke cr howe matches or have any seuvee of fire oF 
fame tur pear an explosive maguelive, 

DONT aliow leaves. gran. brush, or debris to accummulite 
within 25 feet af an esplosives magazine, 

DONT shoot into explosives ov allow the discharge of firearms 
in the vicinity of an explovives magazine. 

DO consult the manetactarer if nitragheerin from deteriorate! 
explosives has feaked om the floor of a magazine. The floor 
should be desensitized by washing thoroughly with an agent ap 
proved for thar purpese. 

DO lecite explosive magazines in the most isolared pliers avail 
able. They shawl be separated from each ober, and trem in- 
hebieed buildings. highwavs and railrosds, by distances not less 
than those recommended m the “American Table of Disuinees.” 


WHEN USING EXPLOSIVES 


DONT use sparking metal tous te open kegs or woolen eises 
of explosives, Metallic Mtuers may be ansed far opening fiber: 
vad cates, providedt thet the metallic slitter dees not come in 
contact with the imetutlic fasteners of the case. 

27 
DONT snoke or have nmtches, or any source of Fire or Mame, 


within 100 fect of an aren in which explosives are bring handled 
ue tool 


DONT plice explosives where they may he exposed to fume. 
FACeMsIVE heat, sparks, on impact. 


33. DO replace or close the cover of explosives cases or packages alter 


using. 

DON'T cary explosives in the pockets of vou clothing or else. 
where cme watt prc son 

DONTE jee aovehigg bur fave in die open em of a blasting 
cap 

DON'T strike, aanper with. or atiempe to remove or investigate 
the contents of a lasting engyor an electric blasting Gap, or try 
te pull the wires out of an electric blasting cap. 

DONT allow ehiklren or unauthorized of unnecessary persons 
10 he present where explosives are being baniled or used, 
DON'T handle, use, of be near explsives dining the approach 


om jnegtess of any electrical storm. Aut persons showld retire to 
@ place of sakety, 
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soning the primycord a wood distance trem die shot area before 
priming up with » nenelecuic cap. 

This, of course. pertains to jun area where (he exterial extrmcaus 
electricity is i doubt for one reason or another, 

Recalling various Gell experiences, 1 can see that primacord oy 
detrand was Hat used ennagh. Dangers sittations have pcnred 
during disposal operations becuse pesennel have “cyyped mp” itn 
large blew bales ant peoceeded to tap hearcily on top ef the cp 
using shovels (ell ef for sand, white plosphorgim, eh on ranges sh 
some opree of haar. Priming sith deecond would Inve climinated 
these extrerely changers primoedares. 

One receny inveatee (ain be cited fwenlving a alicvet Hit by Ligletseioy 
om acconsested primacord beckep The wank [ine way Wurare om 
pletely for a tengih of six feet, but no detonsition revuhied This ine 
stance speaks bon devel. 

This does ney mean that blasting shield continae daring an elec 
trical sera boeause. tof cacy, personnel sbould couse blasting op- 
erations eaving a sioum al this rype 

Static Electriciey — Stuuti¢ electricity, grounded through an ecleciric 
Dhisting cap. ums Use present a hove amd sheeld mer he meres 
tates! during electrieat shenvtines. oe 

Vou might compare yourself too comlensar crpolde mf remining a 
charge and discharging through the cap to ground. This ecco, in 
corti dstionces. when your drop the wires a the graded, von theggls 
the cap is shurttoed, The verlconee is Teele ereaeegly eo break down ale 
fnserlition, aed thre stint, 

Sime Cactors which will crave a Dnigh acciamubecion of sratic chorges 

Bd 
ane: dlast store. sete stone, anton dothing. cebbing ayiinst cercaie 
materials (friction), atmeypheric sttie. ecaping team, imeving belt 
(oomvevers). ond reveling atte tires, 

On at tout three aecasions, electric Ulistiing caps have been dete 
Hited prem by the chaiged atmespheres built ep by escaping 
steam, 

Sratwesserl procuations ayatist stevie elecericin apes 
1. Grotaidl yoursell prio ie hivedting elecenic capa 
2 Got all mecing equipment in the sienrity of blasting ap 
a ee 

8. Discerdt all iy bon clotting prior electric capping 
Tape oll conneetions in the bhisting circuit (insulote). 

The veining shoul! be hope away trot cris. et beer we iniagg, ania: 
(hiners, cb pipes whirk might conse cleevrestatic changes. 

fh Use princordl ayn. i ine chown 

Radio Preqoeney Energy = Rilio ane rocker transite cen coe 
the promatire fining of cleric biting cap even dhvugh there is nn 
pliysical connection benecery them, 

ALL rravinritvers af radio Qowlery went relive deers, when te vpera- 
ties, create @ fold of eloivical emerge in dhe air surronncing thet 
fron HE hias been fone phat. tinder excep ional circumstances, 
clot blasting caps nay pick ap encugh of this energy co cawe 
them ts explode. 

The above paragraph almost speaks for itself snd during opera- 
Hios wee eatin aMlegitely thon ale dapertione. beeauye it wold 
seein that exervene has a nelin Geog. fight sets. fire cracks, etc.) 

The wires on ab clocerie Dhastiig Gey Ct) wet just ay a Hoop ancora, 
1 ported, wd readily pick ap radie Trequenes current. Uf your blast: 
ing civeuit is Laid anit ay indicted below. the chances of the current 
being irlored are greater 


(Pe eee 


Faoven. 14. 


One of the better procedures, if you are in dewbe of near amen, 
is to twist the wires thusly; 


a 


Fisuiar 185, 
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An even betwer method is 16 coamter reverse twist be cwisting the 
(ee wires une direction aid then revere Uke twist in the opposite 
tliroction, Jn cwisting the wares in his fastions stenitd au stray fre- 
quency be induce, it will have a tembency 1 dissipate vapidly be 
ise of Tigh resistance and opposition dae to the wists in he wire. 

Vit can cusily see. bewewer. that Gee sires tanning jeovallel to ewely 
ether and spread opert eur readily pick Op and teinsmit the current. 

‘There are eccomeiemlet tables of distances disiwod in che Du Poa 
Hhesters Haudbeok tur all transmiters. You might wish to read dyis 
particndor chapres. it ia dlnsbe, 

All available evidence indicated thete is tie explosion hazard ia the 
te of an cleric bhesting exp at distanecs 7,000 feet or approximately 
2.500 vardy lyon PM or TV erataanitters of masimion size tela. 

Carin devices are used by caries concerns to eter thie precnce 
of radio trequeney and ome isa New 48 pilot fanp, which will ghaw 
brightly at abeut AW ampors it decld in a powertal radio frequency 
fick). Chis is considered a dangerain area for blasting: os most cleetric 
Caps ll Dire of upproximon chy 25 anIpor, 

Teenpertiion il citys near nnadio tramsnuitvers dies nat seem to 
resent ay great havard as long as they ave shunted aml ia poner 
containers as the euiled wire, shuts. onl container aet asa stiedi, 
Hie dowbt, however, ake beaiy niet container tor (eeprom tion, 
Follescing approved disinee tables anil dhe procedures listell ahove 
Shomhl aftweed tnuNitinane safer, 

Units should be especially warehtul in snd alu aiiliiary monet 
ver teas Tor commutication men with traneniuers and, while on 
the subject, beware of comeantun ww ptevsnnel with portable (elt 
Phones (LEMS) as in one insance they are known to have vied inv 
w blasting: civeult and athemped to “ring int 

Strey currents Elecuie catrenmt Howing ftom sonrces suck oy ie 
Zevoneer, battery, tansforuen, et. may travel by whatever cor 
ductors invailable: sneh ax nearby Pipes, wires. rails, highly metallic 
rock formations, ete. It is recemmmended to cheek adjrcent areas prior 
to shouting: electrically to insure tet chix condition does not exist. 

Galanic action — How mane times diving Diasting operations have 
You wena mui pull the sheiat from an electric cap aud proceed to 
scrape the open ends with his pocker knife prior 10 sheeting? 

1 consider his a very poor praction and if you sds galvanic ae 
tion, sou will flod that scraping twe (tissiailar metals in the presciice 
Of @ salt solution or meisture will produce current flow, The swear 


wr 


en) Sette thames plies the scraping action coull possibly five the tp. 

A latge commercial blasting corporation bad & premature explosion 
When a acim used on alonsinem friole for taping his ekectriesty 
priniest bole. The result was ehat the oluntinen tankpeing pole scraped 
aginst the steel easing inn alkaline mud easing the shot tn fire, 
Seth one taping pule and camper, Object lesson: ie not serape 
elesonie cap Teale with a pocket Liile amd use omly wooden OF resi. 
mectillie (oaaypsltne pales 

Wight Toasion Wires (Tramanission Lines) — Blasting near high 
tesion Hines shah be dane in all eases with deronating cond as these 
wires proeint considerable hazards, other than just induced current. 
Phere is cae reonded instance where 4 commercial blaster act hip 
his she nec st set of high woltage fives 1am his firing reel back inte 
the banneloeks, ame utter o lene” in the hole.” got off i perleet 
High onder shot, He then resiohed doven te diseatnicet from bis peuitig. 
to rye Tel Dex atid was iminedictely eleetrucuted, Lavestigations 
Minwod shar ehe blest from the shot he wey a whinge Hag throwin dns 
firte Hoel wites over some High tension wires (62,000 vale) cant nt 
Wis sighs. Resaltr when he veacherl down to disconnect his lasting 
taching, the current took the path of dean resistance through bins 
te the grand. 

The Do Pont dHacters Hanitioak: Chapter SIV, contain: fnether 
inlormatios en extrancous cleericiy and The Insitute of Makers 
nt Explosives Pamphiet Ne. 20 contains a good stimmatry of radio 
froyuenes in Lheting epervtions. 
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A 


Access procedure, 237 
Accidents, 2i, 6, 12, i, 168 
Aireraft bomb, 4, 158, 1%, 174 
Altimeter deviee, 138, 165 
Awmatol, 34 
Ammonia denaniite, 94 
Ammonion niteare 

crtrering hare. ti 

fertilizer grade. 12 

nitmate prills, 424, 55 


Arminunition — general, see Meanitions 
Anatveing bom problent, 206 
Anti-cdistithanee device, 108 
Amitamper desice, (22 

Anti-tank mine. 175 

Applic physical principles, 1-011 
Apptoaches, 211-212 

Aroring, Ov 

Armor clothing, 262-265 

Artillery shells, 172 

Atomic des ives, 195-188 

Auto bent. 151-192 

Auto horrbings 81.8% 


Ralfte procedures, 206 
Rallistite. cee Propetiant 
Nariories, cer Power sources 
Belleville spring (snap diaptuagm) . 109 
Black powder, +. Wi't7, 61 
Mhysting caps 
electric, 21-25 
engineer special 24-35 
Hon electric, 24.25 
Blasting omachines. Mas] 
Blasting supplies, 2.10 
Biasting time fine, 25.29 
Blewwl cas, 170 
Bomb carriers, 258-262 
Noes rlisposal area, 234-258 
Mhasnrhty sapere 
trembers, 246 
ouganization, 216207 
public infermarion, 248 
sta tard operating precediares, 
Dt, OF 
training, 248 
Boole teaps, 1, 120821, 155-105, 
10-142. DAL TA2- 148. 192-156, 167 
Heosters, W295 
Rox opening procedures, see Dearmer 
Hiritish hors disposal, 5-4, 212-215 
Barning pit, 259-23 
Buming techniques. 251 


298 
INDEX 


Cc 


Cannonball, 180 

Caps. see Blasting caps 

Carriers bounty 
farted, 261 62 
impres ise, 258 
wchicles, 258-261 


Cartridges dvnamite, 1-41 
Categories Lomb, 21-20 
Cavitation effect. 7173 
Cavity charge. 70-73 
Chain firing, eee Vrain frie 
Charges. we Explosives 
Chemical 

actions, WHOS, 110 


delay. LIF 
warfare agents, 177-181 


Cheniicals, 177-181, 185 
Gireait cester, 32 
Civil war ondnanee, 4. 180-200 
Clandestine des ices 
employment. 202-211 
iaterials. 203-204 
sepph, 205-206 


Clockwork devices, 108, 115-017. 
150. 150-04 

Clothing protective 
arin, 262-205 
chetnical, 185 


Collapsing civeuit, 147-148 
Commercial explosives. 3143 
Composition "BO 
Composition (plastic) explosives, 55-16 
Concussion detonator, 130 
Conferences, 206-207 
Consuls. se Appendix “B* 
Conraivers bon, 203-204 
Crateriog change. 45 

Crimpers cap. 

Cutting charges (ineury, 73-74 


D 


Danger atea. 258-243 

Dearaver, 217-290 

Deflagration, 15 

De feezieng, 2N7-212, 216-299 

Delay devices, 6 20, 104-105, 115-120, 
Ld, La. 197+ L648, 167 


Demolition Do's and Don'ts, 
see Appendix "C” 

Destroving explosives, see Explosives 
itispescrl 


Detowatityg cord (primacond) , 26-27 
Detonation, 18 
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Detonations 
definition of, 17-18 
high onder, 18 
low ordler, 18 
smmpathetic, HOA 
Desonators. 16, 44 
Diserming, see Render safe procedure 
Disposal 
area, 2I3NH, 24-255 
black powder, 36, 15 
Uy baring, OF 
chemicals, 64, 177 
civil war munitions 201 
detonation method, G+ 
Cumping at yeu, 64 
ihnamite, 10, 65 
explosives, 30, 43 
hacards, 22H. see also 
Appeadix °O" 
Snprovisert exp lusives, 66 
mretineds, 4 
military explosives, 50-59, 64 
munitions, 168.168 
nitroghcerin. 47-49, 65 
sweall arins ammunition, 255-258 


Do's and Don'ts, cee Appendix “C" 
Dust explosives, 100, 150 
Dynamite 

dnunonia, 30 

blasting gelatin, 38 

military, $0, 58 

pereiissable, 39 

straight, 38 


E 


Early histots (nomb disposal) , 3-13 
£.C. blank powder, D4 
Effects explosives 
blast. 68, 75.76, 81-83 
fouganse, 77 
aistiay sharin, 74 
amunroe, 7174 
on autos, 81-83 
scabling, 78 
slirapnel, 72-80 
suhiminsile, 79 
whristic, $1 
Electric taps, 26-25 
Elccurical principles, 96-101 
Hlectricity 


ciremits, 97-HOT 
extaneuus, 4¢¢ Appendix “1” 
Emplovinemt devices, 202-204 


Equipment 
blasting. 202 
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common foals. 24-255 
deanmers. 217-250 
inanufacturers, see Appendix “B” 
proiwctive 262-265 
special 2296, 258.27 
Es aecuat inns, 2-00 
Fraluating bonly problem, 206-207 
Evidende, 48-24% 
Explor. sre detonators 
Explosions 
chensical 15 
defineiion at, it 
mechanical 1 
wuctear, 1 
aypres, HES 


Exploive cond, 2627 
Explosive °1." a6 
Explosive trains 1s 20 
Explosives 
THEE rcob Ae Hr itee. Pldd 
flack power WT 
cast. 27 
classification, Webi 
commercial S545 
CON POSE TErtts VV 
definition of 0% 
detonatiins com, 2027 
disposal, 6.67 
dsnigmnite SHAT SS 
efor. VL Gea 
high explosives, i 
histors, Sf 
Topi tsedl G3, TRL. 
initiition ob 17 
Jiquiil explosives, 58, 60 
ow explosives 1. 36-48, 50 
main charge 5-0 
taethienls of Jadeling, Uloe 
eilitary PIO, 08 
nitroglycerin, 4a 
plastic, St 
primary, 5102 
priming, 34. 3% 
reactions. 21 
removal proccdures, 63-64 
secommtiny. 16 
sensitivity, 20-08 
shitet explosives. 1-60 
smokeless powder, 38 
Meaming operations, 63.64 
Tramsporta chun of, 253, 
see also Appendix “C™ 
trintiemoliene (PNT) 53 
types, 15-16 


an 


r 
Files bean, YO7-200 
Fuke bombs, Ufths 
Fire devices, see Tecurnliaries 
Five greek, 84 
Vitecracker, 194 
Firing devices, SS. PEASE 


Firing pit, 105-10 
Vising crates 
bosic BL. crwin, 17, 19 
basic prope tiont. 1 
powder trein delay. 1! 
superquich artion, 19 
titse venient, 1-20 


Flishlight powsler. ser Phatoflash 
powder 

Tinrescupe, 26074 

Devise veperting, 208.210 

Tougasse, 77 

biwevion methods 289 

Daitectioning des dces. see Donsiacing 
weLions 

Fase, 28-2 

Pave. 0 tm, P2b-a1 

Fie fighters. $2 

Fuzing systems, 17-010 


G 


Gagging procedures, 252 
Caahanometer, 2 
tease 

lolewel, 178 

choking. 178 

impros ised, E81 

nerve, 179 

tear, 0-40, 180-189 


Gelatin denmumite, ce Dynamite 
Grapple hook, 231 
Greek flaw. 84 
Grenades 
Hon, EFUE TL IMF 
improviced. 141 165 
ie, Te1TE 


Crcrtalia. oe 
Contre ent [ont 


HW 


Pearl ge ceradies, are Coremielos 
Vel) low, 1 
Mich onder, 17-18 
Histone 
Henyly clasped. SES 
explosives. 4-6 
New Vork bomb squad, 115 


Hoes dHakey bornts, 20-05 
Homeniide bons. [167 
Hornciiiie explosites (4.05, [62 
WBN. SF 

FLEE. (high explosives, we Explosives 
His permolic mixtures. 1R2 


! 

fuveiters 
inaprenieeed, 28, Wht 
reatindsnetpiredt, 28 
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Improvised explosives, 60-69, 182-183 
Iarcenieliinvies 


improviser, BO-00 
sate Getvedd, S485 
tin tes. STKE 


Initiating actions 


anetpliove, TUM, 11S 
anti-withdrawal, Lou 
Varomerric, 100, 115 

boahy trapped, 100 

collapsing type, 169 
combinacions, 109, 113, 120, 129 
comtrotied, 109 

delay, 100. 113 

pressive, 109, 182. 122-129 
pressure release, 119, 112, 127-128 
pull, 1O0, 112, 123-425 

tension telease. }0%, 128-129 
thermal, 100, 11 

cite. LOO, TS, 140 


Lovitiateans, 17, 109, 112-120 
tastraments. sce “Tools 


L 


Lacrveeites, see Tear gus 
Lewd! a ate. 31 

Lead sty phinate, 52 
Linear charges, 73 
Liquit! explosive, 60 
Liquid oxsuen (ox). 38 
Low explosives, 15, 36-33, 
Low onder, 1748 

Livny ievitavrs, 178-176 


M 


Mast beater, 1 117 
Migusine. 36 
Mim charges. 5 
Manvuals se Appendix “B™ 
Manuiactnrers of oes and exphosives. 


are Apppetntis 1" 
Moroney Halvoheae, 1 
Milicins neiiitions, 168-200 
Mites 

aeti-personnel, 1177, (4 

metho, 175 

tniprovised, 175 
Misiiay schandin effect. 74 
Mission boi disposal, 8, 11 
Moerletiere conch toil, Satay 
Metise teayp, 127. 15-454 
Miueit teens 

chemient, 177-181 

civil war, 189-200 


tlassifiqution, 169 
oilitary, 168-177, B8o-200 
ttirboar, ERD TRS 


Mitioe cfluct (shape charge). 7174 


THE POOR MAN'S JAMES BOND Vol. 5 399 


Mustard. 174 


N 


Nerve gus. 179 
Neutralization procedures, 47-48, 211-233 
Now York Gity bomb squad, 1h14 
Nitrates, #245 
Nitrattion, 45 
Nitwoutvcerit 

detectivn, 17 

lispeesal, 47 

harabling. 1619 

mianutagiure, 4% 

newt ratization. 47-49 

sonirees, 46 


Nitre-stareh, 57 
Non cleetric caps. see Blasting caps 
Nuclear (atomic) bombs, 185-188 


oO 


OF well boib. 150 

Oninance, ier Monitions 
Organization bounty sepael, 246-248 
Oxides. ove Oxidiaens 

Oxidivers. 182-183 


r 

Package examination, 97, 20217, 
257, 26-27 | 

Percussion elev ice. 17 

PET N. $8 

Phases of arnich andl disposal, 214-283 

Photoeleerric device, 10 

Phovoflash powder, 58 

Phosphorous white, 180 

Piysics, ser Applied physical principles 

Pierie acid. 57 

Pipe bombs, 115-117, 137-138 

Plastic bomb, see Plastic explosive 

Plastic explosive, 35-56 

Vlate effect, 74 

Powder blasting. M37 

Power sources, 100-102 

Preservation of evidence, 253 

Preaure deviees, |22 

Pressure release eviews, 127 

Prills, see Atiimeninn nitrate 

Primacord, 26-27 

Primary explosives, 16, 51-50 


crs, 1, a ak 
ving. 4, 30 
Prinrity. 215 
Probe proof device, 12) 
Probing, 257 
Proprettayes 
doulile tase. 40 
single base, 50 


Peetection 
tlevices.. 262005 
measures, 1R5, 245 
Proximity crevices, 120 
Publications, see Appendix “B” 
Pull ancl tension release device, 
120, 4, 177 
Pyrotechnics, 90 


g 


Ovickmatch, 28-20 


R 


Kailio device, 120 

RDX, 40.55 

Referene os, see Appenlix "8" 

Rercler cafe procedines. 47-48, 211-289 
Requirements disposal area, 294-258 
Rifle powsler, 38 

Riot contol devices, see Chemical agents 


Rockets, 17% 
KS.P.. see Render sale procedure 


§ 


Safe distance formula, 210-241 
Nitety 
charts. 24, 248 
Clorhiiag, 185, 262-05 
distanves. 298-24 
formulas. 240-24} 
precautions, see Appendix “C™ 
Salers fuse, 28-29 
Scubling effea, 78 
Setred honaly cdispasady G1) 
Search procedires, SU 
Secondary high explosives, 16, 52-59 


Seusiivan, ore Explosives 
Sepia tion techniques, 214 
Shaped chisrge 70.7) 
Siivet explosive, 6900 
Shavt, toy 
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Stroigun deat 
Shrapnel. 7.200 
Simalacors, 178, 183-184 
Smokeless powder, I 


ew 


Solveuts, 
Special forces, 20 
Sqpuiis, 2S 


Steaming explosives, 634i, 258 
Stink lionates, (95, tee 
Stroighr duniauite, 48 


Submerging methods, 255 
Seeinense hernlis, G8, 16D 
Supplies. see Eagaripmient 
Switelies, IUS-f04. LL4gat 


yi 


Tanger pric, 208-205 
“Dear giss, 04 
Terrorists, 203 
Tei), 32 
Tinae Iptaselinge frases, 28-29, 34 
Time banibs, see Delay mechanisms 
Tinie elise, 108 

ENS, see Trinitrotolvene 

Tools, 254-206 

Train firing, 18-20 

Tiepaining methods, 233 

Trigwering devices. we Tnitiatiog actions 
‘Drinitreteloene (TN). Sook 

Dap wire, The 

Pirbetevevga, 200 


U 
UX 


Vv 


Vebicles, 258-262 
Vesicwnts, 177-180 


Ww 


War sou cides. sme Mumiriias 


x 


UN? tpn, 200-274 
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“BIGHTING DOWNWARD AT 
TARGET. THROUGH PERISOPE 
; a 


+p Me owe 


ARGE 
oe line 
fe. 


OUT 
N 


Nog 


yr o 
a ae 


* 


WG RS 6TRAB IRON | Ete Ee 


IM through the periseope sight of this 
A submarine, fire a torpedo, and watch 
the doomed enemy freighter explode! 

The torpedo tube is a slot 15/32" wide, 
running from the bow to within 114” of the 
stern of the submarine, A hole large enough 
to take a 3/16” dowel loosely is drilled 
through the stern. Assemble the torpedo- 
firing mechanism from a 3/16" dowel, a 44" 
dowel for the torpedo ram, and a cocking 
knoh. The torpede-release catch pivots on 
a nail driven across the slot, with two woad- 
en beads for side bearings. Cement a mirror 
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Popular Science 


& S| INE-OF SIGHT, 
+1 Xe pIAMETER TUBE 
WIRROR ATaBPA 


TCH Ye DEEP ty NGLE 
" 


a 


i+ 


BLACK Lives 
CELLULOID 


N ‘ 


at 


aes, s ITE 
Spe TORPEDO RELEASE — 
7 RTH. GUT eROu TN cm sal 


1943 
Sub with Periscope Sight “Explodes” 


Oct., 


Ship 


9/16" square in a slot cut at a 45-deg. angle 
in the conning-tower base; cover this with 
a celluloid window marked as shown. 

Muke the freighter’s superstructure from 
a frame of 44” strips with a cardboard top. 
Use a 2” section of broomstick for the fun- 


nel, The exploding mechanism is a wooden 
bar, loosely pivoled on a nail and operated 
by a tension spring. A headless nail hokls 
the bar under a projecting strip of metal. 
A second strip extends from the bar down 
the port side, where it constitutes a larget 
for the torpedo 


MYRON FLEISIIMAN, 
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eMeraL (astiING Wor elope, CATAKERS 


Modern Mechanix 


iE NAL 
i 


frame. 


EARLY every model maker has at some 

time found himself in need of a special 
casting which was unobtainable at the time 
and for that reason had to delay worl: on his 
model until the necessary parts could he se- 
cured. 


Since results with castings made in plaster MODEL AND a t 
of Paris moulds have proved so disappointing q, [imi re 
the experienced model maker would rather Pues | Sy)EN oo 
have his work delayed than attempt to make Auuow taser Ve {18 CePTH 


castings which dhe knew, beforehand, would 
be unsatisfactory. 

After much experimenting with every 
known material suitable for mould making 
ordinary cement was tried and found to be 


REMOVED, \ venrs_-* 
the ideal material. Roum : Maa 
Py J eit 2? 
The method of making cement moulds is A\gNiS aah ren 
much the same as for the more common  QEfAEssion 


plaster of Paris mould, but for the newcomer 
the method of procedure can be 
repeated, 

The moulds are formed in a 
simple frame consisting of Jengths 
of light lumber held in place to 
a baseboard with nails. The four 
sticks then being adjusted to the 
particular size of the casting to be 
copied, Soft mud is then pre- 
pared and poured into the one 
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October, 1936 


At left is shown the simplicie 
This is nothin 
which has been attached sticks held in ploce 

with wire mails. Clay is poured into thie frame. be! 


(a: 


<r" 


of the moulding 
more than a baseboard to 


-9 

240 FRAME. 
FRLED warn 
CEMENT OVER 


—> 
ats 
Z 
~t. 
nae, 


0 tuo. 


Vv 
“ mn 
2-16 YOURS LEAVE IBEDOFO 


Arte 
frAue 6 
mud 15 


FROM MODEL— MP-CIRCUL AR 
ped (f mine MOLE 


AA 
Dd 
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Q 
half of the mould and leveled off gy awahRAgiynae 


with a knife. The cast- 
ing you wish to dupli- 
cate, for example a 
model locomotive 
wheel, is carefully 


The stages of the mould construction work 
are outlined it the above disgcame. Be sure 
that sufficient vents have been cut into the free 
cement mould so that during the casting opera 
tion the lead or aluminum reaches all parts of 
the mould. A groove carved around the first 
cement mould provides o metal stop, in this 
way prerenting metal from. running out and 
berning the model mister doing the casting. 
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oiled and then pressed half way inte the clay after 
which itis removed. With this work completed 
vensteucted another wood frame and install it 
over the top of the first. Now oil the surface of 
the clay impression with any light lubricant being 
suve that all parts of iinmpression are covered. The 
first cement niould is now ready for pouring. Mix 
the conerete with nothing but water until it is ina 
mucsh-like state. Now allow the cement to stand 
for fillecu or twenty minutes then mix again and 
pour inte the mould. After pouring the cement 
tap the baseboard with a hammer so that all air 
pockels ave punctared and the cement settles in 
all parts of (he mould then allow the cement to set 
for 12 hours, 

The hardened mould is removed from the frame 
and the clay washed away so that all that remains 
is a clean cement half mould, Take the cement 
mould ane carve out pouring and vent holes with 
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a sharp knife or chisel and also the semi-cireular 
pouriig toles. Holes countersunk in each corner 
of the mould serve as locks and hold completed 
moulds in place, 

To eust the other half of the mould grease the 
surlace of the completed concrete section and 
place the original ensting in the recess. Replace 
the wooden frame and pour ina top layer of con- 
evele. Allow this to set for 12 hours, remove the 
fame and pry the moulds apart with a knife, 
After cleaning the section the cement mould is 
rendy for use, 

Muminum, lend or any soft alloy can be cast 
in this type of nwuld, Placed ina small workshop 
vise the mould will permit the metal to be easily 
poured. ‘To inerease the strength of the moulds 
allow thein lo soak for a few days in water, 

It is possible to make over a hundred eastings 
from a single mould Located in this manner, 


METALCASTINGIN 
ALUMINUM AND BRONZE 


Modern 1936 


Mechanics, Dec., 


HOUGHT too difficult for shop produc- 
© tion the interesting art of metal casting 
has been passed up by many shopmen and 
home craftsmen who did not realize that this 
craft was really simple after its procedure 


had been studied, Using any of the popular 
soft metals and plaster of Paris wall plaques 
such as sold in ten-cent stores anyone, with 


Casting small machine parts, 
plaques and other articles in the 
basement workshop is easy. A 
simple blast furnace and scrap 
metal is all you need to start, 


a little practice, can make perfect repreduc- 
tions of these articles in bronze or aluminum 
The finished articles make atiraclive pills as 
well as decorations for use in your own home. 
Small parts for models. machine bushings 
and light hardware can also be duplicated in 
the home workshop at a fraction of their 
usual cost with this apparatus. 
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A miniature blast furnace well suited for 
home shop use can be purehased for less than 
twenty dollars. Operated by a light electric 
powered blower and a gas flame the furnace 
will handle up to six cubic inches of molten 
metal. It is unnecessary to use new metal 
for casting light articles since scrap metal 
melted over is just as good and costs 
only about ten cents a pound from junk 
dealers. 

Afler completing your furnace set-up 
preparation of the molds ean be undertaken, 
These are made from very fine sand which 
has been screened to remove all lumps, then 


Before making the sand motd. care 
folly sift the finest sand obtain 

fe theowel ecreen ont shown 
» them wneicton it ond pack it 


feemily into the bys or ask in 
the miutnner ae ales oat rinht 
Sand cheuhl be pyeme-—ner wet 


the 


aeaphite 
ring, pla 


Completing 
pow ibe 


fully separated and pla 
femoved as shows at right, 
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moistened with water and mixed with a 
trowel until when squeezed in the fingers the 
fingerprints show in the sand, Pack the moist 
sand into the flask taking care that the sand 
is packed well in all corners. The flask isa 
pair of box-like frames which rest one on top 
of the other with small dowel pins provided so 
that they register properly. Grooves cut in- 
side the frame prevent the sand from drop- 
ping out once it has been packed in. The 
accompanying illustrations show the sim- 
plicity of their construction. 


With the sand packed in one 


frame or flask 
the 


pattern is ready for impression. In this 


After packing the sand 
in the frame presse the 
plaster plaque in place 
and powder both it and 
stirrouieseliing: sarnd with 
* fine powdered peaphite 


Holding the crucible with forceps 
pour the molten metal in one 
comimiows steean inte mold as 
shown above until it overflows. 


THE POOR MAN'S JAMES BOND Vol, 5 


case a plaque of George Washington was se- 
lected and placed face up in the center of the 
sand mold. Next press the plaque firmly 
into the sand until all edges touch evenly, 
Sprinkle powdered graphite or taleum 
powder over both the surface of the sand and 
plaster plaque wiping off carefully all sur- 
plus. 

The top half of the frame or flask is then 
pul into place and sand sprinkled lightly over 
the graphited surface by passing it through a 
screen. After the plaque and sand surrounding 
it has been covered to a depth of one inch or so 
pack it down carefully with a trowel then add 
more sand, packing it as you go, until the mold 
is full. Be sure to provide a hole in the top half 
af your mokl to allow for pouring the metal, 
A three-quarter inch dowel stick will allow for 
this, 

After the top half has been well packed remove 
it from the bottom: half of the frame and lift out 
the plaster plaque. Dust off all loose particles, 
clean the pouring hole and reassemble the frame 
and the metal pouring proceeds. 

By this time the metal should be in a molten 
state, Lift off the furnace coverings with the 
forceps and with a slick remove the slag which 


Pan 


In order to pour the 
motel into the mold « 
well is required. Wood 
dowel! provides this. 


hardened it iy 


surface is 


After the casting has 
re 
moved. rough parts 
filed down and the 
polished 
on a buffing «heel. 
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probably has formed on top of the liquid metal. 
The metal, no matter which kind you are using, 
should be tio hotter than is nevessary to cause 
easy flowing, Lift out the erucible with the 
forceps and pour the metal into the well, Don't 
lot the pouring slop or the stream of metal break. 
Continue pouring until the weight ef the metal 
has forced the liquid into all parts of the mold 
and builels up above the sand level, If some metal 
remains in the flask it should be poured into 
a depression made in the sand. When metal is left 
in a crucible and then melted, the expansion will 
often crack the container. 

Don't disturb the casting until the exposed 
metal is hard. Then carefully dig out the figure 
from the sand. Quite often there is as much 
metal in the well casting and the surplus on top 
as was required for the casting. This can be used 
next time. Cut off the waste with a hack saw 
and then file smooth to finish. 

If the metal is quite hard, a steel wire wheel 
van be used to brighten the ensting. If of alum- 
inum, pewler or any of the softer metals, only a 
cloth buffing wheel should be used. However, 
very fine pumice or emery and beeswax rubbed 
into the edge of the cloth buffer will speed up the 
polishing, And usually, even when the wire wheel 
is used, the final rubbing should be done with the 
eloth buffing wheel. » 

No such casting is complete without a suitable 
plaque. If you have a shaper or shaper bits and 
drill press, the oval type is usually the most 
7 


| 


Alter the metal has been allowed to 
cool, the sand mold is broken apart 
and the cough casting removed. Above 
is shown the casting before sucplue 
metal was cut off. This a done with 
4 hack saw and several sires of files. 


pleasing. However, with only a lathe you can 
make a lovely round plaque or, lacking this, you 
can siyply saw oul a square or rectangle of wood, 
bevel the edwes and finish. 


If you have seeess to cheap serap capper, rine, lead and 
tin you have the facilities for making almost any alloy you 
One of these small blast furnaces will make 
Perhaps ote nest common alloy—solder—is 
What ts known as 
50% tin and 50% 


miele wish 
this possible 
siuply tin nnd ead melted together, 
50.00 solder is, ot it vome inplies, 
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Jowl. This is 9 soft solder. A harder solder convists of 2 
ports tin to T part bead, Having serap tin ane lead available 
yon con melt them down and cast your own sokler in con- 
venient bars. Before passing solder, it is perhaps inter 
esting to note that, by themselves, fin melts at G12 de- 
grees F. and Jead at 620 degrees F, However, when com: 
bined in equal parts as for selt solder, the nrelting point of 
the alloy is only A685 devrees F. 

Many will stoutly aaintain that brass is the most corm, 
mon alloy. Perhaps it is, at least in application aml use. 
fulness. Common brass is mate by melting copper 35.0, 
zine 5.0 and tin 10.0, Here are some other combinations 
and their percentages t 


Copper, Tin Zinc 

Kind of metal per centiper centiper cent 
Aluminum bronze |88. to Oh. 
Phosphor bronze [98.75 1.2 
Aluminum lass 30.0 
Tough brass 5h. 0.5 44.5 
Yellow brass 6.60 SAAS 
White brass to” 10.0 80.0 
Ned brass 82.0 13.0 
Church Bell metal [73.0 22.0 
Branzefor medals [93.0 7.9 
Gan metal o10 a0 
Coinage bronze 16.0 4.0 1.0 
Pinelheek Cimit. 

jewelry) 90.0. 35.0 16.0-10.0 
Pewter 10.0 90,0 
Inferior pewter 75,0 
Babbitt fone of 

many) a7 88.9 
Type metal 20,0 
Stereotype metal | 2.0 10.0 


The rance of metal alloys given in the above talile shoul! 
enable ane to work oat just about whatever he wants in The 
way of special metal for casting o turning. Vewter is so 
easily mode that coupled with it¢ won-taraishing charoe 
teristic, and ever voguish appeal, should te popular for 
turnings especially, For casting ef meats and other small 
artities however, aluminuns bronze Te hard to beat, 

Here is another tahle—this one giving the melting points 
of o number of metals and alloys: 


Metal Degrees F. | Metal Degrees F. 
Tin G12 | Nickel 2646 
Lead 620 Cast stecl 2300 
Zine 755 | Sulder 

Aluminum 1400 2-'tin, 1 Load 266 
Silver 17h 1 Tia, 1 Lead on 
Gold 1947 Aluminum bronze 17H0 
Copper 19st Bross 1800 
Matleahle tron 200 Mronre 1 
Gray Won 2182 | Mhospltor Bronze 2000 


While not as accurate ns the cone method for determining 
degrees of heat (no thermometer con withstand high tens 
peratures) the color tiethod is worth Knowing-—and ve 


membering. Were is the rante of envdations of color of 
howted metal as experts know then: 
Observed Color Degrees F. | Observed Color Degrees F. 
Firat ved vissble Orange 1650 
in the dark R78 Light orange 1725 
Dark red 1000 Yellow 1ah0 
Dark cherry ted 1175 | Licht yellow 1975 
Cherry red- 1375 White 2100 
Light cherry red 1550 
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Cast Your 


Tho bud vose at loft was cast 
with an opening all the way 
through to facilitate cleaning, 


Mechanics Illustrated Sept., 1947 


Instead of cavylag the owners of 
unusual pewter why met try your 
honmd af cusding? i's mot hard. 


BY PICK MOTCMINSON 


WAY “casting” to most people and they 
immediately think of intricate molds 
and fiery crucibles, But, did you ever slop 
to think that small boys since time imme- 
morial have been doing their own casting— 
of lead soldiers? a 
Casting small pieces in pewter is just as 
simple as casting in lead or type metal, and 
may be carried out in the same way right 
in your home workshop, Pewter casts as 
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easily as lead or type metal. It produces 
beautiful, sharp castings, and finishes just 
like silver. 

Lead, of course, casts very easily, but 
will shrink slightly in cooling, resulting in 
rounded corners. Type metal, on the other 
hand, expands slightly and is, therefore, 
excellent for fine detail, 

Most home casting is done with plaster 
of Paris molds. If only two or three castings 
are to be made from the mold, it is excel- 
lent, however, after two or three “casts” 
the plaster mold will burn out and crumble. 
If, however, the mold is made of 1 part 


and dried very slowly, it will produce a 
mold that is very durable and from which 
a great many castings may be made before 
the mold deteriorates. 

For making castings such as the small 
mug shown, where the inside is of a larger 


. ‘ a 
4g SHEET LEAD BASE ~ 
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core cannot be removed, make the core 
first as illustrated, by rolling and. gluing 
paper into the desired shape, Fill the core 
with a mixture of fine sand and glue and 
let dry. Shellac the outside, then make the 
pattern by rolling and gluing paper to the 
proper thickness around the core. Then 
coat the outside of this with shellac, The 
handle ts made from a length of copper wire 
bent to shape. 


Above: Pouring the molten pew- 
tor Into the mold for tho vase. 
Best molds are made of a mixture 
of plaster of Paris and cement. 


: Left: The mold for the bud vano. 
‘ Note how the core is set in place. 
Afior the mold ia dry, each side 
is shellacked before casting, 


Molds can be made of plaster of Paris Uf they 
are not to be used more than two or threo times, 
After this thoy fond to burn out and crumblo, You 
can cast with lead if you like but this material 
tends to shrink slightly after coollng ylelding round 
comets, Type motal Is good for fine detail. 


y CARDBOARD ANO PAPER 


PLASTER 
“CORE BOX 
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Make a small box of wood or cardboard. Mix 
the cement and plaster of Paris to the con- 
sistency of a thick batter and pour the box 
half full. Then press the pattern half way 
down into the paster and let set. Remove the 
pattern and coat the mold with shellac. Re- 
place the pattern and coat the surface of the 
mold with motor oil; then fill the box with the 
cement, Let set, then remove the pattern and 


THE POOR MAN'S JAMES BOND Vol. 5 


Pholograph at right shows the bud vase casting 
being removed from tts mold. Pewter can be pol- 
ished on a bulling wheel to produce @ sheen that 
will rival allver, Powter, f you're still Interosted, 
{s an alloy of tin hardened with antimony. 
Cheaper varieties may contain considerable lead. 


CONE OF WRAPPING 
PAPER - CUT 
TO LENGTH 


¥ 1° COPPER 
P1604] wiRE, 


PAPER WRAPPED 
AROUND CORE 
TO FORM PATTERN 


SAND ‘AND 
GLUE 


with a pocket knife carve the gate through 
which the metal is poured. 

When the mold is thoroughly dry, cont each 
side with shellac. Now you are ready for the 
cast. Glue the core in as shown. Bind the mold 
together with rubber bands. In melting the 
pewter, it should be placed in a lead ladle and 
heated. Not just until it is melted, but until it 
is thin enough so that it will run like water. 
It is advisable to heat the mold before casting, 
so that the metal will not cool before it fills 
every part of the mold evenly. 

The mold should be absolutely dry before 
attempting to make a casting, Any moisture 
in the mold will create steam and cause the 
metal to boil and run out. Pour the pewter 
into the mold through the gate, and let set 
until hard, This will require only a few mo- 
ments. 

Remove the casting. Cut off the gate metal. 
Remove burrs, and file or grind smooth. To 
remove the core, place the piece in a pan of 
boiling water. This softens the glue and the 
core will then dissolve, 

After the piece has been smoothed with fine 
emery paper, polish on a buffing wheel. 


“GLUE CORE IN PLACE 
BEFORE MAKING CAST 


LB 


The drawings illustrate how the molds are 
made, Casting odd pieces in pewter is one of 
the most fascinating hobbies that anyone 
could imagine and a collection of these pieces 
is really something to admire. ¢ 


AMERICA IN 1950 
IF THE AXIS WINS... 


.» you'll till be in a wniforns, 
whether you're a on. woman or 
child. And your inmnacdiate superior 
wort be a harddwiled American 
serpeant—he'll tre a Nowi verleiter, a 
storm: trooper oor oa swaggering 
Japanese militarist. 


IF AMERICA WINS... 


~+. You can be certain that your 
loved ques now in mniform will be 
laek with you, workin at their old 
jobs wd enjoying life as only Ameri- 
cores com. And te get that form of 
life, you fave to support your gover 
tacut now. by purchasing your share 
of Wer Bends! 
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METAL CASTINGS 


NTRICATE castings of small objects 
such as wheels, model parts, statues 

and busts can be made by this method, 
which employs a pattern of modeling wax. 
The process is such that usually it is not 
necessary to part the pattern. One vari- 
ation of this general method makes it pos- 
sible for you to purchase inexpensive nov- 
elty china statuettes and then duplicate 
them in every detail with soft metals such 
as brass, aluminum, bronze, type metal, 
pewter or lead. Examples are shown in 
Fig. 3. 

Now to get into the process. The one 
methed which is most widely applicable 
uses an original pattern made of wax. As 
an example, take the wheel shown in the 
center detail of Pig. 2. Making this pattern 
of modeling wax is really very easy as the 
wax can be softened and molded into 
most any shape, and then trimmed to the 
exact size wanted, as in Fig. 4. The fin- 
ished pattern should be mounted on a plas- 
ter-of-paris base made as shown in the 
upper detail, Fig. 2. Then a form such as 
a tin can with the ends knocked out, is 
placed around it as in the lower detail. ‘To 
provide for pouring the metal, rods of wax 
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are softened and stuck on 
the highest part of the mod- 
el, Figs, 2 ond 6 These 
should extend higher then 
the metal form and one 
should be large enough to 
provide a passage for pour- 
ing the molten metal the 
others serve only to let air 
oul of the form. The wax 
pattern must be fastened 
down so that it can not move 
when the plaster is poured 
over it 

A thin mixture of plaster 
of paris is made by taking 
enough cold water in a large 
pail to fill the form, and 
slowly dropping in plaster of 
paris until some of the latter 
comes to the surface and floats, 
Vig. 5, Then the mixture is stirred 
well and poured into the form, as 
shown in Fig. 9 When the plaster 
is dry, the wax putter is melted 
oul as shown in Pig. 8, by standing 
the mold ever a gas flame, with 
the vents down, and with a pan 
provided to catch the melted wax, 
Care must be taken that the wax 
does not catch fire. The mouth of 
the pouring hole should be en- 
Jarged so thet il is funnel shaped, 
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The mold must be thoroughly 
heated to drive out the last trace 
of moisture, The metal should be 
melted down in a crucible placed 
in a forge or a gas furnace. Lead, 
type metal, pewter, elec, may be 
melted in an iron pot in a forge, 
Mig. 16. The erucible should be 
handled with tongs similar to 
those shown in Fig. 8, and the 
metal poured as in Fig. 7. All 
pouring of molten metal should be 
done over dry sand. Excess metal 
must not be allowed to “freeze” in 
the crucible. After the metal has 
solidified in the mold, the form is 
removed and the plaster broken 
away by plunging the hot mold 
into a tank of cold water, With 
large molds, the plaster 
should be broken olf, The 
pouring riser and yent prints 
on the casting may be sawed 
away and the surfacedressed 
with a file or grinder, 
Another method must be 
used where there is already 


A a model to work from and 


where a single duplicate of 
any article is needed, or 
when a broken casting must 
be replaced, The broken 


WAY RODS (FORM 
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parts can’be fastened together temporarily 
and used as a model for a new castings. 
Also duplicates of antique or unusual parts 
can be made from the original without in 
any way injuring it. ‘Che model is first set 
in position on a flat hoard, as shown in 
Fig. 10. In order to keep it in this position 
and to return it to the same place, spot- 
ting pins or small brads with their heads 
eut off can be driven into the base and 
pressed down into the model. The model 
next should be covered with two or three 
layers of wet newspaper, and then a layer 
of modeling clay, at least 4 in. thick as in 
Fig, 11. The outsice of this should he eoat- 
ed with paraffin oil or grease. A wood 
flask, spotted with pins, Fig. 12, is placed 
around the model to retain the plaster, 
The inside of the Mask should be greased 
thoroughly. The plaster mold ean be in 
one piece if the draft or taper of the model 
runs all in one direction from the base as 
in Fig. 14. If not, the mold will have to be 
parted approximately along the center line 
of the model hy imbedding a tight length 
of piano wire in the elay 
along the desired line 
and drawing it out 
when the plaster has 
partly set, 

When the plaster has 
set, the mold is removed 


\PEASTER. (8 POURED.) oe 
JOVER THE: WAKES SY 
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s UNIFORMITY 


BOURING: GIVES: 


carefully from the clay, 
All the clay and the wet 
Newspaper ure how re- 
moved from the model 
and plaster mold. A 
pouring hale is drilled 
through the mold at the 
top, using a knife and 
working from the inside, 
‘The mold is then set 
back in position around 
the model as shown in 
Pig. 15, Both the model 
and the plaster mold 
should be coated with 
oil. Simall vent holes 
must be drilled any 
point where the air is 
likely to be trapped. Next, soak 
cabineGnaker'’s white glue in suf. 
ficient cold water for fifteen min- 
ules to swell the glue completely. 
Excess water is then poured off 
and the swollen glue is placed in 
a water-jacketed glue pot or a 
double boiler, and melted. When 
melted, it is poured into the mold 
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until the spnee between the model and the 
plaster is filled, Give this plenty of time 
to set. The plaster case is then removed 
and the glue mold carefully split and 
skinned olf. The model is no longer, need 
ed. Now cut a pouring hole at the tup of 
the glue mold, as was done with the plaster 
case, and put the glue mold and the plaster 
ense together and in place on the board. 
Vents should be provided if necessary. If 
the mold is in two parts it must be clamped 
together. Melt modeling wax and fill the 
flue mold. When the wax has set, you 
have a wax duplicate of the original model, 
and the casting is made from the wax pat- 
tern as previously described. 

Frequently it is desired to make a cast- 
ing, one side of which shall accurately fita 
contoured surface, which may be cast, 
stamped, or formed in some other way. 
Fig. 13 shows one way of doing this, This 
method is particularly useful when it is 
required to cast a mounting bracket or or- 
nament to fit a formed section, beam, or 
machine part exactly, A wax impression 
of the contour which is to be matched is 
made first and then a plaster cast of this 
impression which gives a positive dupli- 
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-BRESS MOBELINGELAY. 
OVER=THES BABE RS 


PLASTER 


cate of the original part. 
Working from this, a wax 
model of the desired cast- 
ing can be made. 

A small blast furnace 
which will melt a 10 or 
15-lb, charge of brass, 
aluminum, or any other 
metal melting under 
2000° F. can be built from 
a 5-gal. oil can with the 
top cut away, Figs. 17 and 
18. Two holes are drilled 
and reamed for 4s-in, pipe nipples in oppo- 
site sides, 3%n in. from the bottom, The 
heat-resistant lining is built up from gan- 
ister, a mixture of equal parts of fire clay 
and pulverized firebrick, moistened with 
walter and worked up to the consistency 
of heavy plaster. Scraps of firebrick are 
added as filler and to increase the strength. 
The bottom of the can is covered with 1 in. 
of ganister, which is packed down by ram- 
ming with a stick. Four pieces of firebrick, 
each 444 in, long and 3% in. wide, are 
pressed down into the ganister, and an- 
other piece is placed in the center to sup- 
port the crucible, Fig. 18. The space be- 
tween these bricks is packed with ganister 
to within 1 in. of the top of the bricks, 
Two pieces of %4-in. gas pipe are inserted 
through the burner holes to form openings 
for the burner pipes. A smooth sheet- 
metal form 8 in. in diameter and free from 
dents is now set in the ean, centered and 
propped in place. The space between the 
outside can and the center form is now 
filled with ganister and pieces of firebrick, 
When the wall has set sufficiently to sup- 
port its own weight, which will be in about 
12 hours, the center form and the 44-in, 
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pipes should be removed and the furnace 
left to dry in the air for about three days. 
The burner assembly shown in Fig. 17 is 
built from 44-in. pipe and fittings; connec- 
tions to the gas and air supplies are made 
with %s-in. garden hose, or better with pipe 
fittings and unions. The air can be sup- 
plied with a vacuum cleaner as shown, the 
adapters A and B being turned from hard- 
wood, After testing the pipes for leaks, the 
final drying of the furnace is accomplished 
by operating it without an air blast for half 
an-hour or more. The furnace is always 
lighted and adjusted according to the fol- 
lowing sequence: (1) drop a piece of 
burning paper inside the furnace; (2) turn 
on the gas; (3) start the air blast and ad- 
just gas flow to the minimum: which will barley war 
give good combustion. This is indicated a EXTEND INSIDE 
by long tongues of almost colorless blue OF FURNACE 
flame, forming an intense, whirling Name 
in the furnace. In shutting off the furnace, 
always turn off the air first, then the gas. 
Cracks that form in the refractory lining 
are filled with a putty made of fire clay and 
water. To melt a charge, slart the furnace 
and insert the crucible of metal with tongs. 
Borax is added to dissolve any «dross that 
forms. This should be skimmed off before 
pouring. To inspect the charge, lift the as- 
bestos cover with tongs and observe the 
contents Cheotuph eoboterdd poyeyches. “Phe Dent 
crucibles to use are graphite. A stand for 
the furnace is shown in Fig. 19. 

Back in Fig. 1 is shown an inexpensive 
gas furnace which is now on the market, 
In general construction it is similar to the 
furnace just described, but is fitted with a 
special mixing burner and an electric 
blower. It is supplied in several sizes, all 
suitable for home shop use. 
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METAL CASTINGS 


Molds to Cast Small Metal Objects 
Are Made With Cement 


' 
0 


SIQCATE OF SODA AND CEMENT 


In casting small objects from soft metals, 
Lhave found that porthund cement mixed 
wilh silicate of soda provides good molds 
for the work. Enouh soca is used to make 
aimixture of the right consistency for ensy 
shaping of the mold. Such molds stand up 
well for casting toys, small statuary, ete. 
1 have alse used ther for casting alumi- 
ttn and zine as well as brass. 


Casting-Mold Corners Rounded 
With Ball-End Tool 


When making aluminium eastings, I find 
that a very neal job can be done by round- 
ing Uke corners of the mold with wood pul- 


ty, which 1 spread evenly and suwothly - 


with a ball-end tool. This is made by sol- 
derimg or braving a t4-in, steel ball to one 
end of a small steel rod as shown in the 
drawing, If the tool is moved ower the plas- 
tic with a twirling motion, you will get a 
uniform jub, 


Eliminating Pinholes in Castings 


In making steel dies with a steel core in 
order to mold solid-babbitt bearings, there 
was only OLS in, allowance inside and out- 
side for finishing, When finishing the cast- 


ings, we found they were full of small pin- 
holes just under the surface. 'To get rid of 
them both the steel die and core were first 
heated and then the inside of the die and 
the ontside of the core painted with blue 
clay, pulverized very fine and mixed with 
water toa thin paste. This is applied with 
a small brush to the hot die and core quiek- 
ly, as it will dry as soon as it touches the 
hot steel, ‘This paint allows the gases to 


escape from the metal and eliminates all 
the holes, 


Stereotype Metal Makes Good 
Casting Molds 


Amateurs who have a limited supply of 
equipment will find stereotype metal good 
for making: casting molds, as it has a 
low melting temperature, which is easily 
reached with ordinary heating methods, 
Wooden patterns can be used without 
burning, if the metal is not east in too 
large quantities. Care should be taken to 
avoid getting water into the molten metal, 
which would cause it to splatter, 'The cor- 
recl casting Lemperature has been reached 
when a piece of paper inserted into the 
molten mass turns a rich brown. Stereo- 
type metal is fairly strong and will not 
erack under sharp blows, It can usually 
be obtained from small newspaper offices, 


Castings Supported on Steel Wool 
While Welding Them 


TCI ARC WILDER: 
\ 


Sometimes when using an electric weld- 
ing oulfit on work that is irregular in shape 
it is difficult to attach the ground clamp to 
it. ‘Try making a nest of steel wool in an 
iron or steel pan to hold the work and fas- 
ten the ground clamp to one edge of the 
pan. ‘The steel wool assures a good elec- 
trienl contact with the work 
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Poisonous Water 

BTAIN a small piece of sheet lead 

or lead pipe and scrape the surface 

of it until it is bright and shiny, Place 
this metal into a beaker containing dis- 
tilled water and allow it to remain for 
several hours (or over night). To de- 
termine whether or not the water has be- 
come poisoned, due to the presence of 
lead, make the following test: Allow some 
fresh hydrogen sulphide gas to bubble 
through the water (the hydrogen sul- 
phide gas is made by adding strong hy- 
drochloric acid to solid ferrous sulphide. 
This yas lus an offensive odor anid 
should be handled near an open window 
or at a hood), The water, if poisoned 
by lead, will turn a brownish black color. 

Liquid Solid Magic 

REPARE 

a saturated 
solution af 
soilium —thio- 
sulphate or 
“hypo” by 
adding nu- 
merous crys- 
tals to a cold- 
water solution, 


A spectacular experiments in 
rapid crystallization. 


When it will take no 
nore crystals, heat the solution gently 
and now add more crystals until it again 
will take no more. After allowing it to 
cool, drop in a crystal of “hypo,” and 
the solution will solidify. 
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(Principle: When a super-saturated 
solution of a crystalline substance is dis- 
turbed, rapid crystallization takes place.) 

Home Made Sedative 
WIS ex- 
periment 
should be 
done at an 
open window 
or under a 
hood. Add 
some concen 
trated hydro- 
chloric acid 
to,so me 
chloride of 
lime, Allow 
the greenish- 
yellow gas to 
pass into a 
flask contain- 
iny about oue 
ounce of alcohol and an ice cube, An 
oily substance is produced (chloral) 
which, when mixed with water, pro- 
duces, in a short period, a solid crystal- 
line substance, which is a useful medi- 
cine, acting as a sedative. This should 
be used only under the direction of a 
physician, as it is dangerous. 

(Principle: When anhydrous chlorine 
gas comes in contact with alcohol, chloral 
is formed, which, with water, forms a 
solid known as “chloral hydrate.’’) 


The production of chloral hy- 
drate, in the laboratory, is indi- 
cated in this diagram, 
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Carbide Mortar Makes Big Bang 


1955 : 


Popular Science June, 
By Evan Wright 


“IHS little mortar can be 
heard for blocks, and a 
youn, artilleryman can fire it 
from dawn to dusk on a quarter's 
worth of calcinm carbide. ‘The 
chemical generates acetylene gas 
for harmlessly small explosions 
behind a soft rubber ball. 
The mortar barrel is a large 
Fruit-juiee can (44% by 77%). To 
bring the muzzle down to a snug 
fit fora 4” ball, eut four equally 
spaced slots a couple of inches 
long in the front, lap the edues 
slightly, and solder the seams. 
Quarter-inch nuts, soldered to 
the ean sides, act as trimnions. A thin 
4-20 nut, soldered over a hole in the 
bottom of the can, forms a fitting for the 
detonttor—a model-cengine spark plug. 
The mortar base is made from 4” ply- 
wool Besides supporting the barrel, it 
houses a small ignition system, consisting 
of two Hashlight batteries, a model-air- 
plane spark coil, a 20-microfiarad radia 
condenser and a doorbell button, 
When the button is pushed down, the 
condenser takes up a small charge fromm 


CUT, LADPED AnD S 
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the batteries. This charce surges through 
the coil when the button is released, pro- 
dneing a hot spark at the plu. 

To fire the mortar, Gp np the barrel 
ata 450 anvle aud drap in two rice-size 
pieces of carbide (adding more will 
make the explosion na bigger). Adda 
teaspoon of water, jam the ball in the 
ourzale, and det the was “enerate for hull 
aominate, Push dow the buttow momen- 
turily. then release it, and=bown, There 
ttoes that ball! 
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Harmless Steam Cannon Shoots Ball Bearings 


Modern Mechanix Oct., 1936 
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STEAM Costing practically nothing to comsteuct this 
CANNON novel steam ennnon shoots steel ball bearing 
oe ihe inn most realistic manner, The gun barrel 
ss merely w length of Ya-inch iron or brass pipe. 


§ he tiny steam cannon operating in much 
the same manner as Archimedes famous 
gannon will prove an interesting project for 
the workshop. ‘The cannon works in a very 
realistic manner simply by heating 3-inch 
steel bearings until they are red hot then 
dropping into the barrel of the cannon in 
which a small quantity of water has been safe “Javelin” for Young Boys 
poured, The hot bearing striking the water Has Padded Head 

converts it into steam which immediately ex- r ag gaat 

| 


For ammunition secure a number of 3%- 
inch steel ball bearings ther place over a wire 
grill and heat until red hot, A small amount 
of water is poured into the cannon followed 
by the hot bearing. The steam pressure will 
shoot the pelle high inte the air, 


MACE BAT 
pands and shoots the bearing out of the can- 
non, 

To build the cannon secure a 10-inch length 
of 34-inch pipe with a smooth inside surface. 
‘Yap one end and attach a cap and at the same 
time braze or solder two rods to the sides of 
the cannon barrel for swinging in the wooden 
cradle. Vhe cradle is constructed from scrap 
stock with small cross braces inserted to add 
_to the rigidity. Cut recesses in the top of the 
cradle to allow for the barrel axel rods then 


Nently bsafascort anne m 


= fided with a 
fasten the barrel in place by fastening metal prneteloct heel, this javetins 4 ierubeme 
+ + . mays, aml ik cain be thrown aceirséely at 

straps over the rods as indicated in the pic- ree IBYROLE sume distance ease The cheage ° 
; r 5 % 2 4 is 
torial diagrams. A shert length of chain at- f 4 ) a = Ra tay 4 ln sta, Notch one 
5 : lor the fiber =” that st " 
tached to the cap end of the cannon barrel Sp Mah, and insert a earrioe tax-free 

aN A . ot nd to provide sulficient week 

G . _ > ’ mt weloled f 

permits adjustment of the barrel when firing the bested, Thi prdldicge eorteuce the on 


the cannon, is held with brads. 
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A handsome model cannon that actu- ’ 
ally fires a .22 caliber blank cartridge ~ 
—Use as distinctive ornament in the 
den, or as a boat club accessory. 


by Edward F. Waldron 
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Mechanix Illustrated 
February, 1943 


6 hifaae cannon is really a series of exercises 
. for you lo tey out your ability with a hack 
siw, jewelers’ saw, taps and dies, your metal 
lathe, and finally your ability as a wheelright 
in making a pair of real wooden spoked 
wheels with metnl tires 

First let us begin with the barrel. Itis bored 
for a .22 ealiber blank cartridge. In order 
that it may be purely a blank cartridge gun, 
bere it too small for a 22 ealiber bullet and 
chamber for a .22 caliber blank cartridge. 
Incidentally, check on your local Juws eon- 
cerning blank guns. The first hole through 
should be iy”. The 14&"x649”" piece of round 
rod should have Ure marked and 
bored. Now put it ou the lathe steapping one 


centers 


end to the headstock center und face plate, 
letting the other end turn in the steady rest 
and bore all the was threunh the bar from 
one end, with» 3," drill, Lenuthen the drill 
by welding « piece of §,% red on the end of it. 
Next turn barrel down to dimensions—Fig. 1 
—and cut the threads in the end of it; these 
are # vitel: threads. Four turns are enough 
Now counter bore the breech for the blank 
cartridye fest, next for the rin of the shell 
and vheek the fit 

The breech is next, This is In” 
tore in and thread 
deep, so that the 


block 
lor x 44° in diameter. 
lek te the block just ry”? 


417 


block fits the end of the barrel. 


breech 

The hole for the firing pin must be bored 
in now, so that its center is 1/64” in from the 
rim of the cartridge #4” off center of the 


breech, Bore a 4%” bole clear through, Now 
from the back end bore in 74" with a 4” 
drill and tap with a 44”x28” thread tap. 
Thread a piece of 44” rod, bore a \%” hole 
in the end, and cut off this collar 44" long. 
Now make the firing pin from ~," rod 4%” 
in diameter with a collar on it jy" thick %” 
from: one end, It is 1” long. Taper off one 
end in the last ,\,” to 44% in diameter. Harden 
both ends and insert with a small light spring 
unter the collar and screw in the 44” collar 
you have just made. The firing pin is now 
complete—Fig. 3 and Fig. 6. 

The hanuner and trigger come next. These 
ave cut oul as per sketch in Fig. 4 and Fig. 5 
respectively, and mounted in the side plates 
Fig. 7, which are fastened with 4-36 screws 
to a plece of 44” square steel rod 145” long 
that in turn is screwed to the breech block 
with 6-32 serews Fig. 3. The hammer is 
pinned to the shalt, see Fig.,4, and the end of 
the shalt is slotted for the coiled hammer 
spring; the other end of the spring is caught 
under a washer and screw of the side plate. 
The tvigger is turned as per Fig. 5 and the 
flat spot of the cam filed until there is just 
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Fic 5 -TRIGGER (ruRN FROM 2" ROD) - THREAD TO FIT BARREL. 
t48" DIAM ifa : ra + 
#28 THREAD: BS oe 
| 7 £0 BUSHING i 
A hd “eg eum [f- 
Ve ORILL TOR 4-36 MS | A: 
4 6-32 tS ~ 
Fic. 7- SIDE PLATES -st4awe2 
OF 16" BRASS OF IRON S FIRING PIN 
Wa" OA oo ANO SPRING 
t 
—— >, - 6 
a ae ae wersa. x1 1Row ROD 
2 7 
| 


Fic.6_rininc pin YSOAE Fic. 3. @REECH BLOCK AND TRIGGER MECHANISM ASSEMBL 


Detatlt ond dimersiont of cannon barrel and firing mechanttre. Off-conter firing pin is designed for rim.fira 22 cal. blanks, 
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| or i“ Gun shield is single piece, as shown, but tail 
4 *| WE SEE! BRASS OF PRON piece ts buill up as in full sized cannon. All 
dimoasions shown. Careful finishing counts, 
| out using heavy metal saws. The 
% design is shown in Fig. 9. The 
| front is first assembled and 
riveted together. While holding 
in a vise, the first bend is made 
and this section riveted together. 
Now niake the next bend and 
rivet the rest together, 
raeavenxtne The side blocks for the cannon 
Beige gant areas BEMCERRES | supports are made 44” blocks of 
= : aia Fis Gio hoc iron or brass—Fig. 10. Bored 
BEND AND VE! Noes ate > oO 
bie | ae METAL TURNING for the cannon supports and 
| / von Ogiigiae aie drilled and tapped at beth ends 
co rappel for 2 No, 4-36 machine screws, 


big OC - man 2 OLacKs 
NUS OF VA DAS OF TOR 


AW AP aae 
$ \ sen We £ 


Ne F16° RAD 1 | 


paps ke ae 


-—S 


the tops ave then sawed off di- 
rectly across the center of the 
support holes, These top blocks 
ure reamed to pass a No. 4 screw 
easily. The front is drilled and 
tapped for No. 4 screws to hold 
| the shield. Now mount the can- 
non support blocks on the car- 
o” riage frames by drilling the 
curringe frame for the serews in 
the bottom of the block. Make 


Fa Wi RAE 2 Site vey stad Se See ss Fig. 9-C of 4” iron or brass— 
Mcieng THUS OF Wa (ae Tee CN ae) ai 3 2 of them for the axle, Bore the 
seats bis hontiantern gobi eas af — +| axle for 8-32 machine screws and 

Fiat. oun'amtlo =~ ine" Biss OA eon bore and tap the carriage for 


Gearrnee, An nim for the trigner is screwed 
into a hole tapped fora 2-56 thread. A light 
voil spring aronnd the trigger arm houked to 
the trigger and through a hole in the side 
plate provide trigeer lension, When trigge 
uction is complete and assembled 
on the breech block, ture a collar 
tu a squeeze fit on the barrel. 
Mig. 2. ‘This collar when hot is 
cbiven on to the canton barrel 
hy compressing in ihe vise. You 
may now try out the trigeecr ac- 
tion on a real cartridge hohtling 
the exnnon in the vise. ‘The axle 
ismade as per Pig. & ‘Che wheel 
boxes next and the axle nuts 
after tists threads by 28 threads. 
The fovt or tail piece of the 
carrier is now cul from)" 
brass, aluminum, or iven, and is 
sawed out with hack saw. If 
aluminum, U may be jig-sawed 


Side vlew vf cannon. Bhit batrel is blued 


8-32 screws. 

Slip these blocks Fig. 9-C over 
the axle and bolt the axle into place with 
1°-8-32 machine screws threaded into the 
cannon support blocks. Make the shield of 
i‘ won or brass as per Fig, 11. It is 344” 
wide and 442” long, Cut the holes as specified 
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dive ann tausiontad nen womee \ CASEIN GLUED Tun OM LATE y ge 
Si aa: TAPERED 


and mount onthe front 
of the frame with two 
4-36 machine serews 
passed through 4” 
sleeves to hold the 
shield out from the 
wheel hubs. 

Next mount the can- 
non in the carriage, The 
last and final task is the 
making of two wagon 
wheels of wood exactly 
4” in diameter less rim. 
The rims are made of 12 
pieces of 4a” wood cut 
and glued up with casein 
glue as per Fig, 12 two 
layers deep. These 
pieces are then turned 
on the lathe to an outer 
diameter of 4° and an 
inside diameter 344", 

The spokes are made 
of Vy"x,)\" pieces of 
wood rounded to oval 
shape. There are 14 of 
them ip ench wheel, Lay 
out a cirele on a 44%%5" 
square block of wood 
3%" in diameter and 
mark off exactly 14 equal 
spaces. Draw these spoke lines to the center, 
see Fig. 13. Bore a hole in the center a 
snug fit for the wheel buxes, see Fig, 8. 
Cover this block with waxed pauper. Insert 
one of these boxes in the hole se Unat it stands 


| vert 


WHEEL BOX ..1a96 2 
Fic. 


Looking af model wige gun bom breech end, String fires it 


ELT ere 
= — f-- menmaa meee Sy 
Fig 12 - LAYOUT FOR SEGMENTED RIMS 


FIM OF THE OF oe 


waz & Va" BRASS 
OF ROM ORIVE 
Frit On vee 


Fig 13 - WHEEL ASSEMBLY LAvour sroKes 
ON 14 EQUAL OIVISIONS AND Pity TOWORNDOATD 


Pi THRY INTO SPOR 
SOLOER TO fit (TIRE 
4 FiLG HEAD SMoOTH 


FILE GOUAFIE 


we ee 


14*- 20 THREAD 


Lyd 


WIIEEL NLUITS mane 2 


hosing Hus 
WHEEL HUBS ~ mane 2 Gach OF GRASS ORIHON 


wbove the beard about 4". Fasten the vin 
of the wheel to this block at the civele line 
with brads, Now cut spokes and fit them on 
the lines of the spokes. Use a No. 60 drill te 
here through each spoke. When in place, 
hold with o pin driven through this hole and 
drill through the rim with a No, 60 drill into 
the end of each spoke, Drive a brass pin 
te” inte the end of the spoke, cut off and put 
au drop of model airplane glue on the end of 
each spoke. When the spokes are complete, 
remove the wheel box and insert it in Y% 
of one hub and put plenty of model airplane 
glue on the spoke ends and half hub, and 
re-insert the wheel box in the center of the 
spokes pushing down firmly. 

Next cut the tires from 4" sheet brass 14” 
wide, bend around the wheel, and cut for an 
overlap of 44”. File these overlaps to fine 
tapers and solder the ends together, Now 
slip the tires over the wheels. They should 
be so snug that they have to be deiven on. 


Al 4 places around 
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HOW TO MAKE A SLING 
No bey can go through life with- 
outa sling. All you need for one 
is the fork of a branch, two rub- 


ber bands 34 inch wide and $ jy pins about 44”. Cut them off. Put a drop of 
inches long, a piece of leather 


rig inches by 3 inches—an 
ad shoe top will do—and 
some heavy cord. Fig. 1 shows 
how to assemble and use the 
weapon. If you caro to match 
your skill with David's, you will 
have to make your sling out of 
two pieces of stout cord and a 
piece of leather, as shown in Fig. 2. 
David put a stone in the sling and 
holding both ends in 
one hand, whirled 
theslinground 
his head, When 
he suddenly let 
ome end go, the 
stone was hurled 
with great force 
straight at Go- 
liath’s head. 


‘Loy Pistol Shoots Spool Bullets 


“% O° HOLE 
GA S16" WOOD SOUT Ls MAIN: SPRING 


Ls 


SPOOL MOVES" OE 
FALELY OVER DOWEL 


‘ fe toy pistol for Fourth of July cetebrators. 
tiles dates pases Bh aon is claimed to be quite accurate. 


WOODEN PISTOL GRIP SCREWED 
BR GLUED TO THE SLIDE COCHING 
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Model Siege Gun 


the wheel drill holes with a No. 60 drill and drive 


solder on them and file smooth. These pins will 
prevent the lives from ever loosening or coming 
off. When the glue is dry, remove the pins hold- 
ing the spokes and rim to the board, and take off 
the board. Now glue the other half of the hub anto 
the wheel over the end of the box sticking through, 
The other wheel can be built on this same board, 
‘These are very sturdy wheels, and can be mounted 
on the cannon using the square nuts—Fig. 8. 

The weight on the tail piece—Fig. 9-D—is made 
of ivon rod lapped for an 8-32 machine screw. 
This sevew is inserted through a rubber pad and 
a threaded hole in the tail piece and used to 
hold this tail piece weight in place. The 
weight keeps the cannon from tipping for- 
ward when the breech block is removed for firing, 
A piece of 7°xtg” drill vod makes an excellent 
ramred for extracting cartridge shells and a piece 
of No. 22 insulated copper wire twisted double 
with a loop in one end acts to pull a cleaning rag 
through. The cannon may be blued with some 
quick bluiug material and the balance painted 
pray. 


-TNLIKE most toy pistols, the hole in the 
“spool gun” shown above is in the bullet 
rather than the barrel. Employing discarded 
thread spools for projectiles, this novelty is 
safe for any child to use. The spool is slipped 
vver a 5/16-in, dowel (a penny pencil will do) 
and is held by a notch in the wooden trigger. 
Pressure on the trigger releases a spring 
which forces spuol off dowel. The trigger is 
eut from a 3g-in. block of hardwood. The 
sights are bent to shape from thin sheet metal, 


the rear being %g-in. high and the front, 
fa-in e 


Pistol Grip Improves 
Repeating Air Rifle: 


FAXHE wooden grip on the slide~ 

cocking action of a repeating 
air rifle is more readily operated if 
a carved wooden pistol grip is 
fastened on to it as shown. It is 
also easier to hold gun when aim- 
ing. A coping saw and penknife 
are all the tools needed to make 
the handle, aside from sandpaper. 
—A. FE. O. 
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THE MECHANICAL PACKAGE MAGAZINE 


A MODEL 


Brass 


CANNON 


Shoots .22 Caliber 
Cartridges 


writes we vit a small counen be has nade Here is en isometric of Claude Sisk’s little gun, 


our of brass til cell rulled ste wk, aul whieh Side clawps and rail picee are 48" coll rolled 
: / 
shoots .22 caliker cartridges, cither Wonk or groped Panemer is Wy? esi & 


t* ALDE J. SISK of Waslengim, D.C. 


loved. ' - : = , Vhe cstericd lists 1 pe. 39?x6 round 
Uriefly his description runs like sis: “Vhe  brsss; 2 pes. '47s gwd ty” Se Be SoH 2 wood or 


gu cao he made in ang wark shop whicl tng ther wheels; 2 pes. 4% xf "xt a" eo ros 4 

asmall lathe. The barrel is of round brass spicnr washers 19%5 U pe. 84%xS/16%4? bor 8c 

stock, and is 49” in diamerer at the breech] pe. 1fxtA%x1447 ce ea y lonyeth 14” sereen 

and 7/16 diameter ue the muscle. “Vie lar door spring 2°6 : 

rel is bored on che leche with a No. 2 drill You will alsa need | pe. 14% round « #5 

“lhe harrel is milled our, as shown in the draw- far givers anid the aste. 

ine below, for dhe side clamps on the hartan. The fiher wrsles< are te separate the 
The wheels are of wood, turned om the fraiee and the fiher spaceus an the axle. ‘The 


luthe. JG close-grained hardwood canmat he  crigver and the leumuer cin easily be work- 
had, ose red fiber, alehe hardwood is peeterable, rd ant with a Jack saw, a Guill press and a file. 
Barrvrab-Brass. 20a Lk Shei Becen 


: Fri View 
a0, F Ore \ Wed Britt { Stoc ie 


of Barrel 


a File for Piste 


I’ Steet 


‘ts Bott 
Friar } Fhes Sprinsy Wausdier Sie 


Mashers Sere —EE 
Front leew 


of Carriage igger -CRS 


The barrel and the wheels are turned on the lathe, also the breech. The res! of the parts are stock material. 
Nota the breech with firing pin which is hammered by a cold solled ster! hammer. The trigger is pulled by 
a breech cord and can be made ou! of cold rolled stock by sawing with a hacksaw ond then filing. 
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Mechanics Illustrated Dec., 1944 


Uoil rhipe ond now, 


Fasten links with wire nelle, 


a 
4 A realistic toy following the design of the 


Tank for Junior 


Anuy M4 tonk. ht has a moving tread. 
oscillating lurref and noise for quniire, 


hy Charles and 
Bertram Brownold 


yu cau mak thia tank at ne cest what- 
soever; all ef ils pacts are small enough 
lo he wide of scrap und “bits and pleces,” 
Seap buses aut claar boxes will furnish 
dluvest wil you need with the exception of 
material for the links of the Leads, 

Ninety looks ave weeded, 45 in each wead. 
‘Tiny can be made eusily and quiekly by mess 
production adapled to the huine werkshep. 


Wheel cf noise 
meker at riqht 
tube oageinat elol, 


Twe pieces ara 
oneded for each 
tide as Indiegtod, 


ou ike 


. uv, & 
* pre 
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ea Ferns ee a rn, ee 


« 
Make a sheetmetal marking guide 
the shape of a link. For dimen- 
sions see Fig 1. Use plywood or 
hardwood about 4” to yy” thick 
and cut it into strips as wide as a 
link, Mark one strip with the metal 
guide as shown in the photo, mark- 
ing not only the outline of the link 
but also the two center points of the 
link’s semicircular ends, Then 
clamp 5 or 6 strips together with 


Wheels are glued up trom three pleces; soe Fig. 2, 


A i 7 
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FIG. LAMP 7S 
IG. 9 LAMP 7? 
ae 


1 HOLE OM SIRE 
] FOR ance 


Yt 1 
cumve to * 


the marked one on top and drill 
fc” holes at all the center points. 
This must be done accurately as the 
holes must be in the same location 
in all of the links. Use a drill press 
if possible, Then drive light nails 
into the holes, saw the stack of strips 
into blocks, and round both ends of 
each block on a sanding disk, Now 
all you have to do is to separate cach 
block 


Assembly of tank oaciilating mechantam, 


CROSS SECTION 
OF FRONT PIECE 


vit S108 Se eee eee 
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into links and the job will have been done in 
jig-time, 

‘The links are put together to form endless treads 
by means of wire pins through the holes. Thirty 
pins are needed for cach tread; put them in 
straight and then bend thern, leaving a little room 
for play as the tread when finished must be 
Nextble, 

Each wheel con be turned of one piece or can 
be made of three picces glued together. For the 
design and dimensions of the wheels see Fig. 2, 

The turret is a solid block with its vertical and 
upper edges rounded off. See Fig. 3. A tapered 
piece of dowel stick glued into a hole in the block 
represents the tank's big pun, while a smaller 
piece of dowel with a nail in it represents a ma- 
chine pun. Motion is transmitted to the turret 
from the front axle to which two cams (Fig. 4) 
ave glued, As the axle turns, the cams press alter 
nately against each of two members (Fig. 5) 
which ave commected to a yoke (Pig. 6) through 
which « piece of dowel stick is glued. The upper 


Mechanix Illustrated June, 


Throwing Targets 


pe YOU have o good throwing arm 

—one that is accurate? Try it 
out in competition with one or two of 
your friends, using novel arrow para 
chute or catapult targets. The cata- 
pult is very easy to make and use. 
Nail  one-by-four board, 4 or 5-ft. 
long, to a small log of about 6 or T-in. 
diameter and 3-ft. long, with one end 
of the catapult board resting upon the 
ground. Fasten the board to the log 
about 18-in. from one end, this short 
end to be struck with the-head of an 
axe or sledge. To the other end tack 
a narrow can cover, in which a tin 
can will fit loosely. Place a can or 
rubber ball in the cover container, 
and strike the other end of the cata~ 
pult a solid blow, ‘The lever will 
throw the can or ball target high into 
the air, giving you a good moving 
target to throw at, 

For the parachute target, trim out 
enough light cotton cloth to form a 
cone 12-in, in diameter at the base 
and about 7-in. deep. Overlap the 
edges ‘4-in, and stitch them together. 
Whittle or plane down a pine arrow 
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ARMOW CROPS 
FROM CHUTE 


344-ft. long, notching the lower end for the bow 
cord and forcing a pin in the head. Clip off the 
pin head, leaving about ¥-in. and file it to a point 
that will catch in the cloth at the peak of the 
poraclute cone. Make the parachute “life lines” 
of thread, using five or six of them, each ubout 
9-in. long and attached to the edge of the para- 
chute, spaced equally. The lower ends of the 
threads are tied lo a heavy metal ring or washer 
which will slip freely over the arrow. Make a 
sturdy bow from a willow or strip of ash or cedar, 
one which will shoot the parachute arrow high 
into the gir, At the top of the ascent the arrow 
will drop free of the “chute” and the metal ring 
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end of the dowel enters the turret while its lower 
end pivets in a socket drilled in a block serewed 
to the tank’s floor, The connecting. members are 
also on blor’ss, permitting them to stide over the 
front axle. These members are held in correct 
aligument by sezews passing through their slots 
gwnd entering the blocks underneath, 

Each side of the tank is made of two pieces of 
wool glued or serewed together, The thick plece 
overhangs the treads. For shape, dimensions and 
construction of the sides see Fig, 8. Four panels 
(three sloping and one horizontal) are screwed 
to the sides, Secured to the front panel are two 
“lamps” (Fig. 9), two “hatch covers” (Fig. 10), 
and a “mach'ne yun” (Fig. 11). The hatches and 
lamps are held in position by screws from the 
inner side of the panel. The machine gun is glucd 
into a hole througl: the panel and into a small 
block glued on the panel's inner side, Below the 
front panel is a piece with a curved face, an end 
view of which is shown in Fig. 12. 


19329 


It makes 
Shoot the 


” 


will drop, filling the “chute” with air, 
a fine target to throw at as it descends. 
arrow direetly over your hend so that. the “ehute 
will not drift away (oo far as il Noats to (he ground, 
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Here is « five-shooter bean gun that almost any boy can make. First we 
get an ordinary bean-shooting tube (B), 14 inches long. Any metal tube of 
the right size to pop beans through will do, 
Straight, flawless elder cod 1044 inches long. 
taken out the pith with a ramrod, the hole le(t must be just the 
tight size for our bean tube to fit into, fitting snugly. But be 

fore inserting the tube, saw off a 3!4-inch length of the elder 
for the magazine (C). The remaining 644 inches will 

be the barrel (L) of our gun. Next cut with a knife 
five holes in the magazine, a3 in G. Each hole 
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A BEAN GUN 


Now we must find a 
When we have 


must be just big enough for a bean to drop 
through. Mow file a hole the same size 
in the bean tube (M) in the middle of 
the part of the tube over which the 
magazine is poing to slide. You 
should make the stock of the gun 
(A) from a soft board to inches 
long, t inch thick, and 314 

inches wide. Fig. J shows 
the shape to which it should 

be cut. 


When you have 
cut the stock to 
shape, make a 
groove in the 
barrel end 
for the bar- ¥ 
ret to restin 
(HH), and 
saw a slot f 
for the trig- | 
ger track (1). 
Bore « hole 
in the pro- 
jection of 
the stock 
the bean tube F 
through M. To this end atinch a one- 
foot length of rubber hose (K). Make 
a trigger out of a piece of soft wood and 
attach it to the magazine with a tin 
band (&). Lastly make the barrel fast 
to the stock at point D with either a fi—- 
tin band or a piece of adhesive tape. Bo then 
The chap who is clever enough to make “ — 
this gun has already discovered how it works, You push 
the magatine to the position shawn in the picture and drop 
a bean into each of the five holes. Whenever a hole in 
the magazine is directly over the hole in the tube, a bean 
drops through into the tube. Pull the magazine back half 
am inch and the hole in the tube is sealed. Now blow 
through the rubber hose—and pop goes the bean! 
Since this is a five-shooter you can blow five times without 
teloading. If you have made your gun well the magazine 
fits snugly on the tube so that no air can escape and your 
mighty blowing is not wasted. A little soap will make it 
slide easily. 
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Science anb Mecnanics Avausr, 1952 


“Bomibs Away!" 


“US lively tome will sive vou all the tills 
of Kavoedciug the dhylights ot of au enemy 
city with well-placed) “demolition  bewls” 

without the lenet dimer to (he Lomehardior, al- 
Hiwagh the aren below is Ieistling with anti- 
aireralt gias, 

The bomber (Figs, 3 ond 4) atides on a revolv- 
ing arm supported by a contral post (Fig. 2) and 
is ranved by Tinned wetil it is oser target selected, 
By looking through the hombsight with ite eros 
wires the airman can eto dineet line mn toneet 
and release iwarble “bomb dye av 
Hand fever. Forward of the low 
whee is flee broads Lavy, o's Tra, tether 
hored down thrompeh solid wood 
fiselage, Michway the wood ix 
slotted to reeeive pivoted berab 
relenee fewer. At pene of wing is 
Fcaekesielal, oy poieues anf avvetol Cty 
ing seb ina hole bored af pte gemle 


op sity 
Feo fiz 


PLANE SUDES 
—! BRACKES es ats Hat SIO) 
<= liv. ee eo 


Ty 
ie 
eee 


of 5 degrees from the vertical, 

First seroll-saw fuavlage (Fig. 4), ond 
temporotily install velease lever and bomb- 
sight. Then steeamline structure and at- 
fach wings and tail assembly. In middle of 
fuselage is a rovlangular opening for the 
wouden arm on which it slides. Solder 2 
fine wirgs at right anyles to upper end of 
homb-siht; at bottom drill for a brad but 

Mi, do not seller permanently until sight has 
inl 


leon checked, 
aS sap pad Apply a small wad of gum or wax to 
é THREE LEC 5 eC) bro ty bokl it in place in hole until sight 


= 
ants min aol 


© 


2 MARE PsS20D 
oe BARD 

ae 
} %, sf 


Hit non 
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MATEMALS LIST-—"BOMBS AWAY" GAME 


Nn, 
Rea'd Description - Tew 
1 pe. My <0 « 90", plywood platter 
4 sturdy drawer pulls fege 
1 pe. 18a x 30" dowel centor post 
1 pe, 2x2 AP while ping pleve, hoildings, roll- 
4 stock, etc, 
1 192174" bros tube hom night 
1 Rg IL" strip: tom. tine of plationn 
pored Masonite 
1 Io «6° steel har only 
4 Va" stool bull bearlnga deteolition bela 


or mathled 
Palnt, glue, brods, acrews 


has been properly adjusted (Fig, 5). Suspend 
9 stun)! plumb-bob, such as a 22 bullet, by a 
thread from conterof bomb-bay, and sight through 
eyepiece. Lottom of beb and tine of vision 
slong sights should coincide. Move brad slightly 
up or down in hole in tube to adjust, them solder 
brad in place. 

Paint on platform buildings, tanks, beidves, 
ete, oF Construct Jalimensional subjects destined 
to collapse or lopple over (Fig. 6). Beveled roofs 
entise end walls to sprend under a direet Tit, 
theoretically wreeling the building. Trains, lapts 
and bridges are balimeed on a netraw hase and 
full over under a direct hit. The harryge balloon, 
precariously balanced on a whe loop, is cosily 
kivocked down, A rh around the cireulay plot 
form prevents bombs from rolling 
away. Streels of the city (Pip. 1) 
are painted pray, river light blue, 
railway black, budldings in ap. 
propriate colors or camouflaye, 
and wnoceiipiod spaves green. 

Rach bombardier is supplied 
with a dozen bombs of one color, 
different colors for each player. 
Tally correct number of points 
{see Table A) fov various targets; 
the largest number of points are 


3 CARGO 
VESSEL 


Qa 06604o>»+gS 


TABLE A—TALLY pons 


i 
Earh: cy * 
Key Terrget points he We 
A Acknete guna 5 Aleh 
; ao i 34 
my - uy . 
b Sele ey of ONG 
On eave! por -~1 
r Warehouse 3 ' 
G Dnllway stetion 10 1 
tt Freight station 7 ‘ . 
I OW tomk $ 1.,! 30 
k Wer tocry il nb 
Townt house 1z 
L Hoapitat -18 \ 
~ os ee tower 1 ' 
eoneygere 3 
o Runway 4 RLM 1 
P Charch ~3 wit \ 
Q Darrage balloon z 
an Congo vosvel ¢ PLUMB | 
$s aiveay car 2 bob 1 
ermotlva 4 \ 
T fridge u 
u True’ 3 


Zmoony 5 


CARS GESTING ON WANHOW 
SHRID AWE EASILY TOPPLED 
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Fine wanes 
1 2 — CREO 
Lae Bieoes 
' 1 Loary 
4 : SIGHT 
U i ML cotMres to 6F 


BOND DELENSE 


*g MATERIAL : 


for the most difivult torgets, whieh, of course 
are the sinallest. When a hit is made on a hos- 
pitul, seheol, church or library, the bombardier 
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Science anp Mucuanics. June, 1950 
UNIOR can have ptenty of sate fun with this 
J gun, It is a honey for target practice and if 
someone is accidentally plunked with a 
rubber band it isn’t serious. It does shoot 
straight, the ammunition is cheap, and as for 
materials and time to make, well, just a few 
s¢raps of lumber, a nail or two, a few screws, a 
small spring, and an evening in the shop will 
make your youngster the envy of all the kids in 
the neighborhood. 

Make the two sides of 14 in. aud the center 
section of % in. plywood. Lay out these pieces, 
using % in. squares (see drawing) directly on 
plywood and then saw them close to the outline 
with a jig or coping saw. Drill a small *4 in. 
starting hole for the blade to enter for cach of 
the two cutouts, the trigger mechanism and 
spring location spols, in the center section, Now 
glue center section to left side piece of gun. 
While waiting for glue to set, lay out trigger 
mechanism pieces on the piece of hardwood 
(preferably rock maple). Keep direction of grain 
lengthwise on the links and as noted on drawing 
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for trigger. Mark with a center punch and drill 
%: in. holes before sawing out these parts, 
Smocth up with sandpaper, rounding all edges 
slightly, and shape trigger to a comfortable 
finger fit, 


CUT QUT CENTER StCTION 
OmY FOP TRIGOEG AND 


SPRING MECHANISM bt A tad 


OF BARCEL 


Make the long and short 34 in. dia. pivot pins 
from the smooth round portion of a finishing 
nail. For the plunger ead spring plugs, use 4a 
in. dia, birch dowel rods or, if you have a lathe, 
turn them out of any hard wood. If you can't 
find a Lin. Jong (free length) spring of about “a 
in. O.D. in your hardware junk box, alter the 
cutout and plugs to make the one you find do the 
job. Or, if you have a piece of approx. Vg in. 
diameter spring or piano wire, make your own 
spring. For a spring with }j4 in O.D, clamp a 
14%4-2ONC bolt and one end of wire also in a vise. 
Now take about a 1 ft, length of wire, grasping 
free end with pliers and, with tension on the 
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SESE EEEEEEEEE 
MATERIALS LIST—RUBBER BAND GUN 


Ho. Part Req'd = Moterial 

1 Left sido { 14" plywood 

2° Conlor Sa" plywood 

9 Right side 1 14" plyweeod 

4 Plunger 1 (S/ 16” birch dowel 

$ 3 Tink 1 34" hardwood 

6 “RY Link 1 39" hardwood 

7 Trigger 1 44” hardwood 

6 Long pins 2 3/32 x Sq in. ste! 

9 Short pins 2 3/32 x %p In, steed 

10 FH screws 4 No, 10 x 4% im. sleel 

1) Plugs 2 S/16 bitch dowel 
12) Sprin 1 5/16 OLD. steel 


9 
Glue and Paint 


wire at all times, wind it into bolt threads on the 
bolt. If you have a lathe or drill press, make a 
spring on it but be sure to run the machine very 
slow if power is used or better still have someone 
turn it by hand while you put lension on the 
wire. Wind spring slightly longer than neeelec 
as it can be cut easily to length by notching with 
the corner of a file or on a grinding wheel. Grind 
ends flat and fit the plugs. Spring should be 
compressible to at least %4 in. to allow plunger 
to be depressed sufliciently to release rubber 
band, If you enn't get it down to this length, 
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stretch it out slightly, shorten overall length and 
try it again. 

With moving parts made, and if the glued joint 
has set, mark out and drill all holes to make as- 
sembly of trigger mechanism. Note that pivot 
holes for long pins are drilled with a Tq drill 
about 14 in. deep in each of the two sides, on the 
inside of course. Also loente and drill 24 in. 
hole for plunger, All parts must work freely but 
not too loosely before putting om the right side. A 
little powdered graphite will aid in smoothing 
gun's operation. Drill clearance holes with a %j 
in, drill and countersink 82° through side piece 
for 4 #6x‘% in. fathead screws before final as- 
sembly is made. Drill a 332 in, hole in each lo- 
cation where screws enter center section to make 
driving of screws easier and prevent any acci- 
dental splitting of the job at this most crucial 
point, Applying laundry soap will also aid in 
driving the screws. 

With assembly complete, round corners for 
uppearance and comfort, After final sanding, re- 
move all sanding dust, and give gun a coat or 
two of chrome aluminum paint, black enamel, or 
a bright colored one if you choose. Let it dry 
and give it a waxing.—R, S. Liwwenmeyen, 


THE POOR MAN'S JAMES BOND Vol. 5 


PNEUMATIC TARGET PISTOL 


Mechanix Illustrated Aug., 1942! 


by Edward F. Waldron 


THIS air pistol is an interesting toy, yet it shoots hard enough 

to break a milk bottle, and can be used for target practice or 
even for killing small game at reasonable range. It must, there- 
fore, be given the careful handling required for any gan or weapon 
capable of inflicting a wound, however slight. 

The pistol is essentially a metal-turning lathe project, and any- 
one possessing such equipment in his workshop will have no difi- 
eulty with the elementary gunsmithing involved, The drawings 
five necessary details and dimensions; a brief study of the sec- 
tional sketch will make clear the gun's simple but effective con- 
struction and firing action. The force with which the pellet is 
ejected from the muzzle depends upon the amount of sir pressure 
pumped into the chamber, and needless to say, entire success of 
the gun's operation is based on a perfect seating of the valve. 

The barrel is the first piece to be worked on. Bore it fran a 
piece of 9°x34” piece of soft iron rod. Start the boring with an 
11/64” drill. When this drill is as deep as it will go, use another 
11/64” drill to which a piece of yf” drill rod has been welded, It 
is preferable to set the %” rod in the lathe strapped against a 
headstock center with the other end in the center rest, Be ex- 
tremely careful to have your centers properly aligned, turn slowly, 
and avoid over-heating of the drill. 


Making this pistol will 
be excellent training for 
your metal lathe work. 


A [eee at. 


Bore from one end all the way. When the hole is drill. Now turn a piece of brass red to a tight 


complete, lap it carefully until a BB shot just falls 
through freely bat with no real clearance. 

The next task is to turn the barrel to the dimen- 
sions of Fig. 1. Counterbore the rear of the barrel 
Lig” deep and tap with a ts” No, 20 tap. Counter- 
bore the rear of the barrel for 34” more with a 45” 


driving fit for this portion and drill g 5/32" center 
hole, With a taper reamer ream so that a B B 
shot falls halfway through and sticks. On com- 
pletion drive this insert into the 44” counterbore, 
and check with a B B shot. The sights are now 
tmade for the barrel. They are turned out of brass 
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or iron, filed flat and screwed into tapped holes 
in the barrel. See Fig. 2. Next make the plug 
for the rear end of the barrel as in Fig, 3. 

The trigger clamber is now made. Again, care- 
ful work is called for. It is made as per Fig, 4 of 
44" stock, The valve (Fig. 5) is made of stcel, 
preferably, and ground to a perfect fit, the valve 
stem being lapped, into the valve chamber. A 
satisfactory but shorter-lived valve may be made 
of a piece of rubber tubing slipped over a brass 
valve and cemented into place. The release for the 
air is connected by a threaded nipple made of 14” 
iron threaded 44°x%28 and drilled with a 5/32" 
hole. This nipple is screwed into the air release 
hole of the trigger cylinder and into the rear 
chamber of the gun barrel. For permanence these 
may he brazed or soldered into place. Clean iron 
solders with a het iron and good flux. 

The supply chamber is made of 14" brass pipe 
turned out inside until the walls are about 3/32” 
ov 5/64" thick. The ends are plugded and held 
with reds through the plugs. These ends are now 
earefully soldered in pleee, air tight. Connect 
the supply chamber to the teigeer oylinder with 
a Ys" nipple as yeu connected the eylinder to the 
barrel—Fig, 1. 

In order to get pressure, the pump is made of 
54" brass pipe 6%5" longs. A pipe cap is fitted on 
eath end and turned down to eliminate weight. 
A bicycle tire valve is placed i) the bottom of the 
cap as shown iw Fig. 1. This in turn is soldered 
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and threaded to the connection into the supply 
chamber and the pipe cap soldered to the supply 
chamber. The pump can now be completely dis- 
assembled for the replacement of the foot valve 
in case of leaks. The cap on the other end of the 
pump is bored for a 3/16" rod, 1 knob fitled, and 
a leather plunger with a washer for backing fitted 
for the other end, Care must be used to see that 
the pump eylinder is serewed clear to bottom of 
the cap so that the plunger can be pushed all the 
way to the bottom of the cylinder. The trigger 
is sawed from 1%" material and the guard is made 
from 1/16"x'4" brass. 

When completely assembled, make the handle 
out of pieces of 44” wood tacked together and 
glued with casein glue. The open sections are 


filled with plastic wood and then the whole 
assembled unit is carved and sanded to shape; 
the trigger mounted, the guard placed, and the 
whole gun is ready for use. 

‘The sights are adjusted by filing to the right 
height as you shoot the gun at a distance of 10 
feet. Adjust the sights so that a full sight shoots 
14” high at 10 feet on a standard air rifle target. 
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Mechanix Illustrated Aug., 


PRACTICE ON 
CAN COVERS 


by H. E. Moore 


a \ ITIL government restrictions on the use 

of tin and other metal containers of food, 
tobaceo, ete. and the salvaging of such metals 
for use in the war emergency—the once 
familiar and homely garden variety of tin can 
that has so long graced, or disgraced our back 
yard ash heaps—seems about to vanish from 
the landseape. 

With the disappearance of this universal 


container that had so 
many uses after it had 
served ils initial pur- 
pose — what will the 
small boy do for a tin 
can to tie to the dog's 
tail—or for “squackers” 
on Hallowe'en night—? 

Even our can for fish- 
ing worms may — be 
threatened with extine- 
tion —or moral com- 
punction against its use 
on patriotic grounds, To 
think that it may be 
considered an act of 
sabotage to be caught sneaking down to the 
lake to fish with a can of worms hidden in 
your pocket “My vawd—what is this 
world a comin’ to—?" 

Not to mention “Tin Can-less Weddings” 
—in which even old shoes and rubbers may 
he banned as bad form in this war time emer- 
gency... And the plight of the humble 
hobo (who may become an extinct animal for 
the duration) whose sole utensil for meat, 
drink and cooking depended upon the empty 
tin can be could pick up anywhere in his 
natural jungle habitat—? 

Even poor old Happy Hooligan may have 
to doff his tin-can “Katy,” long the emblem 
of honor of his humble fraternity, and give 
it to Uncle Sam— [Continued on page 168] 
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ov Charlie McCarthy will hoot him off the funnies 
in patriotic scorn, 

And the Hottentot and South Sea islander are 
going to suffer for these receptacles to make 
spangles lo adurn their enrs and neses—and other 
divers uses, 

No longer perhaps, will we be able to stroll 
down through the pasture, along the railroad 
track, or past the city dump with the trusty 22— 
and shoot indiscriminately at old tin cans to be 
found lying about—as if placed there conveniently 
for our spevial use. What debt do we owe the old 
tin can for developing that “shootin’ eye” and 
accuracy of aim for which the American sports- 
man and dough boy is noted—to stand u& in such 
good stead now in our battle against the Japs and 
Hitlerian oppression— 

The terrible thought comes to me—“‘What if 
there ain't going to be any more tin cans—?” 

So in the agony of the night I think up this one 
about tin can covers for targets. Surely Uncle Sain 
won't begrudge us the use of « few tin can covers 
for use as targets, The bullets will only panch 
heles in ’em—so there will be no material loss— 
bevause we can bring them home again to show 
the folks what good marksmen we are getting to 
hbe—and then throw them in the metal, paper and 
rubber aceumulation we are saving for Uncle Sam. 
Think of all the civilian rifle clubs that have 
sprung up all over the country using these tin can 
cover targets to learn the use of firearms for home 
nod national defense—and then depositing them in 
the pool of scrap metal to be used for bullets, jsuns, 
tanks and airplanes to fight the war with— 

In ylee I jump out of bed to make a note of it, 
Once hwre necessity is 
the mother of tiven- 
tion... Once more fel- 
low sportsmen and 
target shooters are safe 
—for no longer will we 
hove to go looking for 
old tin cans to shoot at. 
dust have mother, wile 
or sisler save and wash 
the can covers she cuts 
off so clean and round 
with the modern ro 
tary canopener —and 
you will soon have all 
the targets you want in 
a variety of sizes; many 
of them coated with 
that soft golden lacquer 
which makes them bet- 
ter targets to shoot at 
in strony sunlight, than 
brivht tin. 

With a handful of 
these in your side-coat 
pocket you can go for 
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"| have perfected an invisible substitute for clothes!” 


a stroll or spin in the ear with the 22—and with 
one or more of the target-support backgrounds 
shown in drawings on page 124—you are all-set to 
do your target shooting any time, any place— 
where the ordinances and safety will allow. 

All you need to make the target-support back- 
“round of either style is a piece of smooth thin 
board of the dimensions shown in the drawings— 
nod some 2” diameter sticks for the leg-supports. 

Background taryet-support shown in Fig, 1 has 
one solid post nailed to back .of target-board— 
sharpened at lower end to stick in the ground to 
attain desired height of target. 

The combination background support holding 5 
targets, shown in Fig. 2, is a piece of 6” board, 27” 
long-—with the two 24” legs bolted on back at ends 
—so legs can be folded up for easy carrying, or 
stowing away in the car. By using ao washer and 
thumb nut on each bolt, you ean tighten the 
movable legs in position in upright position, or 
when folded. 

The tin cans in most common use are the No, 2 
and No, 3 sizes—so I have used these sizes for 
illustration. Bul you can of course, use larger or 
smaller can covers, if you desire. To make the 
brackets to hold the targets—lay your can covers 
6n the board-background in symmetrical pattern 
and draw a line around each one. Then drive 6 
carpet tacks around the lower half of each circle 
just outside the pencil Jine—so can covers will 
slip in and out easily without binding. This done 
and you have a target background ready to use— 
on which it is an easy matter to take out the-used 
can covers and slip in fresh ones as needed. I use 
some of the can covers plain. And on some I paint 
a small bull’s-eye with 
black screen-paint or 
fouch-up enamel, When 
the board-background 
Hets pretty well shot-up 
—all you have to do is 
toke the legs off and 
fasten them to a new 
piece of board. 

If you have been used 
to shooting indiserimi- 
nately and at random at 
various objects you see 
on a stroll with the .22 
—yvyou will find that a 
few shots on a good tar- 
get in favorable light 
and at a known dis- 
tance—will tell more 
than can be lenrned by 
haphazard shooting. 
And I think you will 
like the can-cover tar- 
gets ns a menns toward 
becoming a better 
inarksman, 
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tricks of five ave ius. 
Flowing experiments, laa 
Iyccurds of this nature 
constantly die in wait tor dhe unwary, So if 
sant teobibey is chonixtey, better vive Wrought 
fo dhe possibility of amexpeeted five, 


Mine Particles Explode. Coal dust, 
sescu antl starch are seldom thought of as 
esplosives, Yet if divided finely and mixed 
Hhoroughly with sir, they been almost as 
roudily as a eos i 


A dust explosion results, 

You oan create a Tiumless cast explosion 
with the setup at left. Ware the cormstureh 
it few minutes to chy it, Then put about a 
half teaspoon in the funnel. The coffee can 
must bave a friction top, uot one that locks 
in place by twisting, Set a livhted candle 
beside: the fuamel, put on the top, get your 
distance, suid blow sharply theough the tub- 
ing, Dan'tclelay or the candle will go out, 


Binge Separates from Cagdle. 
Althouul we donut usually consider it as 
sth, secsdle Chine is etaally: ar ces fhe. 
One a candle wu lit, combustion heat liqui- 
Fes aril then VapeniZes a litle of the was. 

To prove that its gus, we ean cause the 
fom to De for a few seconds when ce- 
treed trom the wick Put a teaspoon of 
Fothivege sendin dee oo cquasurt jar ancl sect viepgan 
wot the bubbling stops. ‘This geoerstes 
carbon dioxide caus, Attach a burning camble 
tow wire as shown ail lower it gently inte 
the jar. He carefully dowe, this will cause 
the Mame to leave the wick. 
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LANDING BARGE 


ENDERS 
A MATERIAL 


~ ij 
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BASE FOR 
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"pus little invasion craft will transport on dozen 
soldiers, twa jeeps and drivers right up to the beach 
of enemy territory and not wet a foot. The forward 
end of the barge is hinged and when let down serves 
as a gangplank, 

Odds and ends of wood can be used for bettom, tran- 
som, sheer strips and ramp, and selected pieces of 
berry erate for the sides and soldiers. The jeep bodies 
are solid blocks of white pine, with scroll-sawed disks 
for wheels, All contacting surfaces of the barge should 
be given an application of marine glue; if that is not 
availnble in your community, use casein glue and see 
that all joints fit snugly. The hinges of the gangplank 
are well above the load water line. Sliding pins, simply 
nails with ends cut off, retain the gangplank in the 
closed position, and fixed chocks on the bottom of the 
barge prevent jeeps from rolling fore and aft. A slotted 
block serves as base for the infantrymen, who fit in 


Mechanics Illustrated May, 1943 
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Army Landing Barge 


slots in the sheer strip while en route to the beach 
head, 

The jeeps are made in the simplest manner pos- 
sible, assembled with brads and enseiy pluie. 
Steering wheel is a bulton mold with a dowel 
for steering post. The wheels turn on escutcheon 
pins, and will be eveatly improved in performance 
if a short piece of tubing, such as is used in tobacco 
pipe-stems, is inserted for a bushing, Paint the 
entire craft olive dealy and apply one or two coats 
of spar varnish, Soldiers’ faves and lands should 
be flesh color, 
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Peroxide May Replace 
Yeast To Raise Cake 


BAKED Goobs raised with hydrogen 
peroxide instead of yeast or baking 
powder may he a new contribution of 
chemistry Lo the baking Industry. Hy- 
drogen peroxide, once widely used as 
an antiseptic solution, Is added in small 
amounts to the water or milk with 
which dough ts prepared, causing it to 
rise in the same manner as yeast or 
baking powder, Better employed as a 
leavening agent for cakes and biscuits 
than for bread, the peroxide has the 
advantage of leaving no residue. 


Salt Solution Is Used to Check Accuracy: of Battery Hydrometer 


To test the accuracy of a battery hydrom- 
eter, one garage mechanic uses a brine so- 
lution, Pure salt (sodium chloride), 214 
lbs., is dissolved in water, 1 gal., being sure 
that all the salt is in solution. The resultant 
mixture should give a specific gravity read- 
ing of about 1.191, accurate enough for all 
practical purposes, Asa further check, the 
solution may be weighed. It should weigh 
about 10 Ibs —Jack Bronte, Colfax, Calif, 


Tin-Can Generator Makes Hydrogen for 


YDROGEN for your home-laborato- 
ry experiments can be penerated 
from bits of an old kitchen pot or 
other serap aluminum and common lye 
in two tin cans set up as shown in the 
drawing. For this modified Kipp gen- 
erator have one can sinall enough to 
telescope into the other and leave 
room for pouring in a lye solu- 
tion, Notch the smaller can, as 
shown. Make a tightly fitting 
disk of wire screening, and cut 
a hole in the screening just large 
enough to take a bent glass tube, 
Fit a rubber tube equipped with 
a pinchcock over the end of the 
glass tube to lead into the vessel 
in which the gas is to be col- 
lected, 
Put aluminum scraps in the 
smaller can, insert Lhe screening 
and bent tube, invert this can in. 
the larger one, and hold it down 
with a weight. Close the pinch- 
cock and pour the lye solution 
into the larger can until it is 
nearly full; then release the 
pinehcock to ferce out the air. 


213 LBS, SALT 1 GALLON SPECIFIC 
OF WATER Gravity 
OF 1.91 


Laboratory Use 


Be sure all alr has escaped before collect- 
ing hydrogen in any quantity, for the 
two combined will explode when ignited, 
Asa teat, collect some in a test lube filled 
with water and inverted In a dish also 
containing water, and light it with a 
taper, If the gas pops, air is still present, 
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TPYHIS unique target game may 

be constructed from various 
pieces of wood serap. The only 
tools necessary beside the usual 
saw, screw driver, and hammer is 
a coping saw or jig saw. 

The gun provides for eight shots 
set off jn rapid succession. The 
ammunition used is rubber bands. 
For the barrel of the gun use a 
nine inch length of 4” dowel, The 
forward end of this piece must 
have a very smooth notch about a 
quarter of an inch deep. Cut the 
sides to the shape shown in the 
drawing. Plywood answers this 
purpose admirably. The most 
diffieult part of the gun is the sear 
and the cam, The dimensions for 
both are shown in the drawing. 
These should be cut from hard 
wood. They are each 14” in thick- 
ness. The cam is mounted so that 
it will catch the teeth of the gear. 
A piece of spring steel piano wire 
causes the cam to return to posi- 
tion and 


GUN DETAILS 
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Gravity power turn the target arm of 
this foscinating game. Little bags of sand 
of differant welghts provide the pull on 
the gravity motor, When the plane It 
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Paratroop Trapshooter 


hold the gear from sliding, The tension of the 
rubber bands will held the gear when the gun 
is loaded, 

The gear is mounted so that the teeth protrude 
over the edge of the top and the back. 

A plece of wood 5” thick is attached to the 
bottom part of the handle as a spacer. The dowel 
used as a berrel is shaved down on the sides to 
the same thickness thereby providing a spacer 
at the top part of the sides of the handle, and 
consequently a recess for the gear and the cam. 

To load the gun loop one end of the rubber band 
over the front end of the barrel, draw it back and 
place it on one of the teeth of the gear, Then force 
the gear backward with the thumb, The gear will 
be held by the cam. This is repeated until the 
gun is fully loaded, To release the bends it is 
necessary only to move the gear forward with the 
thumb, This can be done very rapidly. 

The stand for the target consists of a trinngular 
stand supporting on upright. At the top of this 
is a pulley on one end of a shaft and a circular 
piece at the other end. A length of light dowel 
hols the target at the end where there is an L 
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shaped hook directed inward. When the plane 
is hit it will naturally slide off the L hook. The 
certtrifugal foree of the arm whirling around will 
keep the plane on the hook until it is hit, 

A novel form of power whirls the arm around, 
Two small bags, one heavier than the other each 
filled with sand provide a means of turning the 
arm. The ends of.a piece of string are attached 
to one of the small sand bags, ‘The string is looped 
over the end of the pulley mentioned above. The 
weight of the heavier bag moving downward will 
cause the arm to turn. The lighter bag maintains 
the tension of the string. 

The entire torget stand is dowelled together 
so that it may be taken apart ensily. 

Another novel and interesting target is a small 
parachute jumper. The parachute is made of paper 
used to cover model airplanes. A circular piece 
of this paper is cut In a circle of about twelve 
inches diameter, Four pieces of string attached to 
four opposing sides and thence to a small wooden 
figure completes the parachute, 


Popular Mechanics 1947 


Easy Way to Find Specific Gravity of Minerals 


It’s a simple matter to 
convert small balance 
scales of the type used in 
weighing photographic 
chemicals so they can be 
used to determine the 
specifie gravity of miner- 
als; etc. Just suspend a 
couple of small weighing 
pans from one end of the 
scales as indicated, Rim- 
less spectacle lenses make 
ideal pans as they are al- 
ready drilled at opposite 
sides for attachment of 
soft wire bails. A straight 
piece of fine, stiff wire 
may be used to suspend 
the upper pan. The lower 
one is hung from the up- 
per one by means of a 
piece of fine silk thread, 
which weighs practically 
nothing. In suspending 
the pan assembly use a 


small wire hook and slip it over one of the 
fingers on the scale, getting it as near the 
center of the scale pan as possible. Do not 
hook it over the edge of the pan as this will 
produce a slight stress in the lower hori- 
zontal rod of the scale and make weighing 
inaccurate. Immerse the lower pan in a 
glass of water to a depth of about half the 


length of the silk thread. Wad a piece of 
tin foil, or use other weights to balance the 
seale exactly. Weigh the specimen in the 
upper glass pan (dry) and then in the lower 
one (wet). The difference in weight then 
is divided into the dry weight lo wive the 
specific gravity, 

Philip H. Grant, Wilinington, Del, 
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POPULAR SCIENCE 


By 
RAYMOND B. WAILES 


HE ancients probably never wrapped 

their groveries in papyrus — paper made 

from tearsh reeds insteal of wood. 

There wasn't enough of it. They hurl no 
axle grease bul “hog lard" for their war- 
riors’ chariots. Their pottery was colored 
with pigments of very few hues. 

Today we bave almost unlimited quanti- 
lies of cheap paper; greases and oils of a 
thousand grades: and brillinul, prismzatic- 
tinted pigments and paints that actually vie 
wilh the rainbow In variely and radiance, 
Amd there was nothing even lo compare with 
modern) plastics aniong the lrinkels that ear- 
ly craftsmen fashloned out of metal and clay. 

Have you ever wondered how these newer 
things are made? Even with the simplest of 
equipment, in your home laboratory, you can 
try yeur own hand al manufacturing them. 
Your test tubes and flasks will yield materials 
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MAKING PAPER 
FROM WOOD 


The process by which wood 
is transformed into paper 
con be demonstrated easily, 
Porticles scraped from oa 
| piece of white pine, os il- 
i fustrated above, are treated 
| chomically, bleached, and 
washed. Photo at left shows 
the final step, in which 
the pulp is poured out onto 
a wire screen for drying 


thal were utterly beyond the power of the 
wisest men of earlier Limes lo produce. 

How to transform wood into paper, for 
example, would have bafiled the ancient papy- 
rus makers. But you can do it easily, A 
piece of white pine will serve nicely for the 
raw material. Convert it into fine particles 
by rubbing it with a rasp. Sift the raspings 
with ordinary window screen, discarding the 
fragments that are too large lo pass Lhrough 
the mesh. Collect about a teacupful of the 
sifted particles, This operation corresponds 
to the one called “breaking” or “beating” in 
modern paper making. 

Now boil the raspings for ten to fifteen 
minutes in a solution made by dissolving 
about twenty grams of sodium hydroxide, or 
ordinary lye, in 100 cuble centimeters of 
water, (For this and other measurements, it 
may be helpful to recall that a teaspoon 


*IN YOUR OWN LABORATORY YOU CAN SHOW HOW 


THE POOR MAN'S JAMES BOND Vol. 5 


e-lop Factories 


THE POOR MAN'S JAMES BOND Vol. 5 


for Home 


holds about five grams of most powdered 
chemicals, or three and a half cubie centi- 
meters of a sulution; and that the eapacily 
of an ordinary drinking glass is about 240 
eubie centimeters.) The caustic solution ex- 
tracts gums, resins, and other soluble sub- 
stances, leaying the cellulose of the wood fi- 
bers, Pour off and discard the brown-stained 
liquid, and repeat the boiling with a fresh 
batch of the sodium hydroxide solution. This 
extracting process corresponds to the one 
called “digestion” in a modern paper mill. 
To remove the caustic, let the pulp settle 
in a tall, slim vessel of water, such as « large 
eylindrical graduate. 
Wash the pulp by de- 
cantation— that is, pour 
off the top water; add 
fresh water; let the pulp 
setlle again; and pour 
off the top water once 
more. The pulp is now 
ready for bleaching. 
Since chlorine gas 
will be the bleaching 
agent, you should per- 
form this operation out- 
doors, Put the washed 
wood pulp in a beaker 
or fiask, add enough 
water so that the layer 
of pulp comes about 
halfway to the surface, 
and let the gas bubile 
through it. You can 
make the chlorine by allowing mu- 
riatic acid (hydrochloric acid) to drip 
from a stopcock funnel into a flask 
holding crystals of potassium perman- 
ganate, piping out the gas through 
the other hole in the two-hole stopper, 
The set-up is the same that has pre- 
viously been described in this series for 
generating gases of many kinds, ‘For 
a single bleaching “run” or operation, 


COLORS FROM THE TEST TUGE 


You com produce brilliant pigments by 
the same methods that are followed in 
rare and dye factories. At the right, 
omemade coloring matorials are being 
filtered out. Note the handy filtering 
rack in which dowel rods support the 
funnels and the beakers rast on a glass 
hend plate of the type used on doors 
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Chemists 


use from fifteen to Gwenly grams of potas- 
sium permanganate and about fifty cubic 
venlimeters of the ach, This proportion uses 
the permanganate, the more expensive chem- 
jen! of the two, to the best advantage. 

This completes the first cycle of Lrealment, 
bul the pulp will net yet be nearly as white 
as 2% paper maker would desire. The whole 
round of operations, therefore, should be re- 
peated three or four times in the same order 

“digesting” the pulp wilh hot caustic, 
washing it by decantation, and bleaching it 
with chlorine. Finally the Dieached pulp 
should be thoroughly washed with water, 
poured out in a Chin film 
upon a plece of wire 
fercen, and allowed to 
dry, 

Your product is a 
sheel of genuine paper, 


PAPER, PAINTS, PLASTICS, AND LUBRICANTS ARE MADE 
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the “bibulous’ type of which blotters and 
fitters are made. IL shoukl have a permanent 
plive among the exhibits in your home Inb- 
oratory. along with the relies of other ex- 
periments thal serve as milestones in the 
progress of your hobby. 

In commercial paper making, the pulp is 
screened off in just the same way. By addi- 
tional steps such as sizing, filling, andl calen- 
ilering, Lhe paper ts adapted for writing pur- 
poses, 

Wonlkl vou like to enrich your chemical 
minseum with painted samples of wood, Lint- 
with colorful pigments that you have 
made for yourself? Though many pignients 
come directly from the enrth, some of the 
brightest hues originated in the Lest tube. 
You will find a mumber of them surprisingly 
easy to prepare. Where the strength of a so- 
lution is not otherwise specified in the follow- 
ing recipes, use len grams or so of the chem- 
ical, dissolved in about 150 cuble centimeters 
of water, 


ed 
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A GIFT OF MODERN CHEMISTRY 


In plastics, mon hos created new sub- 
stances that were unknown in the past, 
With simple equipment and materials you 
con repeat a historic chemical foat— 
preporing and molding synthetic resin 


; Tigra et 
is ties 


Distilling o mixture 
of ethylene glycol 
and phtholic acid 
anhydride to produce 
a synthetic resin 


At the left, the plos- 
lic is being poured 
info molds. The oven 
in the background is 
vied in “curing” it 


To make chrome yellow, mix potassium di- 
chromate solution with a solution of lead ace- 
tate or of Jead nitrate, Filter off the yellow 
precipitate, Wash the precipitate well with 
water while it is still upon the filler paper, 
and then dry it, The product is lead chro- 
mate, popularly called chrome yellow in com- 
mercial usage. 

A lighter tint miay be obtained by dissolv- 
ing some sodium sulphate in the potassium 
dichromate solution, before use. Then, when 
the solution of the lead salt is added, white 
lead sulphate is formed along with the yellow 
lend chromate. Filler out the mixed pigment 
and wash and dry it as before. 

Chrome orange or chrome red may be pre- 
pared by boiling pure chrome yellow (lead 
chromate) in a weak solution of an allcali— 
say, sodium hydroxide or calcium hydroxide. 
A basic form of lead chromate, with a red- 
dish hue, is the result. Filter out, wash, and 
dry it. > 

For Prussian blue, add a solution of potas- 
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sium ferrocyanide to a solution of ferric 
chloride or of ferric nitrate, ‘This immedi- 
ately yields the bluc pigment us a precipi- 
tate. Or, pour a weakly acklified solution of 
ferrous sulphate into a solution of potassium 
ferrocyanide or of sodimwn ferrocyanide. lil- 
ter off the whitish precipitate of ferrous fer- 
rocyanide, and stir it in a beaker of fresh 
water with about two grams of bleaching 
powder, Then add‘hydrochloric acid and boil, 
This converts the precipitate to ferric ferro- 
eyanide, or Prussian blue. Whichever meth- 
od of preparation. you use, the final proce- 
dure of filtering out, washing, and drying is 
followed, 

Cobalt blue will be formed if you make a 
paste of aluminum oxide with a weak (faint- 
pink) solution of cobalt chloride or cobalt 
nitrate, and heat the mixture to a high tem- 
perature. A Bunsen or Meker burner, rather 
than an alcohol Lamp, must be used. The 
longer and more intense the heating, the 
deeper will be the shade of blue that you ob- 
tain. Cobalt aluminate is the chemical name 
of the pigment. 

Brunswick green can be made by mixing, 
dry, about twelve parts of chrome yellow and 
one part of Prussian blue. 

‘To make white lead, dissolve twenty grams 
of lead acetate in 150 eubie centimeters of 
water. Add fifteen grams of litharge (lead 
monoxide), and boil the solution. It now con- 
tains a soluble, basic form of leacl acetate, 
Filter out and discard any undissolved mate- 
rial. Then bubble carbon dioxide gas through 
the filtered liquid, You will obtain a prectpi- 
tate of basic lead carbonate, or white lead, 
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GREASE FROM COMMON LUBRICATING OIL 


Motor oil is transformed into stiff cup grease by 
heating it with aluminum stearate powder and allow- 
ing it to cool slowly. The resulting greate is so 
stiff that a weight pleced in it remains suspended on 
top, as shown above. Lubricants of the type known 
as “aluminum-soap greases” are made in this manner 
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which should be filtered out, washed, and 
dried. Carbon dioxide gas for this experi- 
ment can be generated in any standard way, 
such as by the action of hydrochloric acid, 
diluted with four times its volume of water, 
upon marble chips or baking soda. 

Everyday paints are made from pigments 
like these by grinding the coloring materials 
with various oils, thinners, driers, and gums, 
From any one of the pigments just described, 
you can make your own paint. First, grind 
the pigment with a little linseed oil to form a 
paste. Add a pinch or so of manganese bo- 
rate powder. Grind the mixture again, and 
then thin it to the desired consistency with 
turpentine. Apply your paint lo a small 
panel of wood and allow it to dry for several 
days, 

Keven the manganese borate that this recipe 
calls for may be prepared in your awn lab- 
oratory, Add a fillered solution of borax to 
a solution of mangunese chloride or of man- 
ganese nitrate, The resulting grayish-pink 
precipitate of manganese borate Is washed 
and dried for use. 

As if by magie, you ean change ordinary 
motor oil into stiff cup grease. All you need 
do is lo heat about ninety grams of the oil, 
or a jittle less than half a tumblerful, with 
ten grams of aluminum stearale powder. Stir 
the mass tntil it becomes clear. Then let it 
cool slowly wilhout farther stirring. It will 
form a thick, transparent grense. You can 
demonstrate its stiffness by placing a heavy 
weight in it. The weight remains suspended, 
instead of dropping lo the bottom. Lubri- 
cants of the type (Coulinued on page 248) 
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known as “aluminum-soap greases” actually 
are made in just the way you used. 

Casting duplicates of small objects in syn- 
thetic resin offers one of the greatest thrills 
{hat await an amateur chemist. You can 
repeat a chemical feat that made history, by 
preparing and molding the resin almost 
exnetly as the pioneer in the field of plastics, 
Dr, Leo H. Baekeland, did it some thirty 
years ago. For the experiment you will need 
a supply of formaldehyde solution of about 
thirty-seven-percent strength, the usual type 
sold; and of phenol, or carbolic acid, in its 
pure, solid form—not the solution which is 
used as an antiseptic. Like such common 
household substances as iodine, lye, and am- 
monia, phenol is a poison, but may be han- 
died perfectly safely with reasonable care. 

Immerse a bottle of phenol in hot water to 
melt the contents. The crystals liquefy above 
forty-three degrees centigrade (109 degrees 
Fahrenheit). When they have done so, weigh 
out 100 grams of the Hquid phenol in a beak- 
er of about 300-cubic-centimeter capacity. 
Add fifty cubie centimeters of the formalde- 
hyde solution; then a gram of sodium hy- 
droxide or potassium hydroxide, which has 
been dissolved in about three cubic centi- 
meters of water, lo serve as a catalyst, pro- 
moting the reaction. The rest of the experi- 
ment must be performed outdoors, unless 
your laboratory has a hood that can be used 
for drawing off the formaldehyde fumes, as 
they cannot be tolerated in a room, 

Heat the brownish liquid in the beaker to 
a gentle boll, Keep it at this temperature 
until, after about twenty minutes, the entire 
contents becomes thick like cold molasses. 
You will have no trouble in judging this 
pout, as you will notice the sluggishness wilh 
which bubbles break through the hot quid, 
‘This is the time to pour it into molds, 

You cun use a lest Lube or a small bottle as 
a mold, or you can make small plaster-of- 
Paris moklis of more elaborate shapes, These 
should be prepared in advance by pressing 
small objects such as a radio knob or the 
head of a small doll into the wet plaster, and 
allowing the plaster to harden, 

Afler you have poured the resin into the 
molds, the castings must be “aged” or heat- 
treated, he purpose of this treatment is lo 
make them firm, infusible, and insoluble. 
Place the filled molds in a closed box that 
will serve as an oven. ‘he drying oven de- 
scribed in a previous article in this series 
(P.S.M,, Oct. "38, p. 206) is well-suited for 
this part of the experiment, when a lamp of 


froin sixty to 100 watts is placed wilhin it as 
a source of heat. Heat the castings for four 
hours at 2 temperature of about sixty de- 
grees cenligrade, or 140 degrees Fahrenheit; 
and then for four hours or more at about 
seventy degrees centigrade, or 160 degrees 
Fahrenheit. When this has been done and 
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you remove the castings from the mold, they 
will be transparent and tinted the color of 
sherry wine, 

If you age the castings for the minimum 
Lime specified, they will still yield somewhat 
under heavy pressure, but should retain their 
form for some months at least. They will be 
more durable if you continue the heat treat- 
ment for several days; and even a week is 
not too long. 

Some variations in this method—which, 
like those Lhat follow, is to be regarded pure- 
ly as experimental and not intended to pro- 
duce practical or salable castings—are in- 
troduced in commercial practice. After the 
hot, viscous liquid has cooled, it is ground 
and mixed with a filler, Then, with the aid of 
heat and pressure, it is molded into pipe 
stems, radio parts, handles, and knobs. 

Another modern commercial product is a 
varnish made from synthetic resin. You 
yourself can demonstrate the way that such 
” varnish is prepared by dissolving In ace- 
tone some of the resin that remained in tha 
beaker, 

Te clean the beaker after these experi- 
ments, immerse it completely In a tin can 
filled with a solution of sodium hydroxide 
(lye), and boil the solution. 

A second type of synthetic resin can be 
made indoors, Heat sixty grams of pure ethy- 
lene glycol and 150 grams of phthalic acid 
anhydride in @ ffask that is fitted with a con- 
denser. A thermometer should be placed so 
that its bulb dips inte the contents of the 
flask. Ala temperature of about 188 degrees 
centigrade, or 370 degrees Fuhrenheit, the 
mixture will liquefy completely. As you con- 
linue heating, waler distills over, and should 
be discarded, When the temperature reaches 
about 210 degrees centigrade or 410 degrees 
Fahrenheit, the hot, stiff liquid In the flask— 
now a synthetic resin—is ready to be poured 
inte molds. Like the other type of synthetic 
resin, this one should be “cured” or aged in 
an oven to make it infusible and insoluble, 
aint the same details of the treatment apply 
in this case, The transparent castings made 
from this resin will be clearer than wax, 

Uncured resin left in the flask may be dis- 
solved in acetone or other solvents to make 
an experimental varnish. You can clean the 
flask of any viscous residue that remains by 
heating in it a mixture of equal parts of sul- 
phuric acid and water, together with some 
potassium dichromate or sodium dichromate, 

With the set-up just described, you can 
make still another resin—this time, a black 
one resembling tar. Heat in the flask 250 
grams of phenol, 175 grams of ordinary thick 
glycerine, and five cubic centimeters of 
strong sulphuric acid, keeping the tempera- 
ture between 160 degrees and 190 degrees 
centigrade (or 320 degrees and 375 degrees 
Fahrenheit). Water and liquid phenol will 


THE POOR MAN'S JAMES BOND Vol. 5 
Table-Top Factories 


collect in the receiver of the condenser. From 
lime to time, pour back the lower layer of 
liquid phenol from the receiver into the re- 
action flask. When about fifty cubie centi- 
meters of water have been distilled over, cool 
the flask slighlly. Stir in about five grams 
of precipitated chalk or calcium carbonate to 
neutralize the acid. Then pour the contents 
of the fInsk, while still warm and fluid, into 
molds and carry out the curing or hent treat- 
ment as with the other types of resin, 
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Lab Sali Uses Odds and Hauts 


Ix a few coimles vo can put topether 
the litle (istilling stays shew olive, whith 
is entiiely satishactory for many hone-lib 
The wet cloth wrapped anand 
the bore les wlll provide alimest as nomeh 


Miyp sary 
wed 


Lomemade Shop Stove Buros Cramkense Draimings 


coolbsg as tap water cleentating, iy a water 
puckiot, De sure te eve a seve te heey the 
thrtpy frome the condensate. Dow't agyply her 

svaparabed elution: nay bualy 
ble ine the Hoe. A fow short piooes of glass 
Crbing, tie the fist test tube will keep big 
Tldbles Poem forming, You'll thad that an 
fnew wedding arepper will provide ao 
Teanicly andl comtoulluble wry of sapplydia wae 
ter tu the elath. Juin L. Sram. 


+ 6-MM, TUBE 


a ~ 
ONE-HOLE 
STOPPER 


Yume MENT 
AFTER 
STOPPER, 
1S ADDED 


4 
THISTLE 
WBE 


‘Lins efficient ofl stowe, which uses old 
crukense dratninges as fock, hes loc several 
Witrlors pacviceal cheapy heating of a gio 
sized repaie shop, Compressed ate feo the 
shep aly line “atomizes” the Inet and ives 
fe stenty, hot Mame. 

A SS val. dein, fittiel with » door and a 
sowopipe chimes, serves as the body af 
the stowe The bettors: is encered inside 
wilt tebsick, aid a rinw of bricks elevates 
the dros fro the floor ‘The vie nezzle 
consists of a shant Length of i pipe welled 


to the dram. Luside dt und protruding 4” 
Jorther is the &” fuclsapply pipe. Valves 
in both fines permit alpastingg the stove for 
best combastion and the desired amount of 
heat, The off reservoir, located some dis- 
lance away for safety, feeds the stove by 
neavity. “To start il, the stove is warmed by 
burning newspapers inside, amd then the oil 
anil air lines arg slowly opened. LH possible, 
use along aim of stovepipe to get the max 
ttm radiation, fidine it if necessary with a 
deview to check down clrifts.—C, I, Sevanae 


 Home-Lab Distilling Flask 


Iv you have no long-neck Kjeldahl flask 
for distiiintion purposes, you can improvise 
one from an ordinary short-neck flask, a 
thistle tube, some one-hole rubber sloppers, 
wd a length of 5 or G-mm. glass tubing. 
Inserl the tubing in a rubber stopper that 
closes the thistle tube, bend it lo the shape 
shown at left, and set the tube in the flask 
as indicated.—DuNALY R. RANSDELL. 


Fluorescent-Tube Condenser > 


SATISFACTURY condensers can be made 
from burned-out Mluorescent-light tubes, Cut 
the ends off and smooth them in a Bunsen 
finine, and then slopper both ends with two- 
hole cork or rubber stoppers in which glass 
tubing is Inserted as shown at right. The 
coolant is Nowed through one of the short 
tubes and out of the other, while the gas 
or vapor being condensed is flowed slowly 
through the long tube into a collecting 
receplacle,—ALOREIS LIGHTFOOT, JR, 
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Pheotes by Lecrer, Cantera Cir 


Divsolve a few chemical salts 


in wreierginaes and—preste! 


Mechanix Illustrated 
April. 1946 


 WMiessenlame tagic in one of its most 
4 spectacular forms can be practicud 
by any amateur who will borrow a leaf 
frote his hipl school “chem” hook and 
conjure up afew “erystal gardens.” 
These aren't difficult to make, and re- 
quire ne more materi than dhe necessary 
chemicus, @ good size aquartum ani 
enough sam or fine gravel to cover the 
bottom toa depth of about finch. The 
acquuarionn is filled with a solution of water: 
glass (sodium silicate), and the chemicals 
are dropped init, As they settle to the bat- 


to 


Chomiceln used to form garden shown 
hee were fowle chicride Wor hrovn) 


and nickel sulphate flor green). Crosh 
eryntale: edd mixed of sepuralely. 


solution, 
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A low minutes alter the sulphate crystals are added 


green streamers begin to ouppear, 


tom, they grow tnto a colorful pattern of 
intertwining clusters which might  re- 
semble a submarine forest in some as yet 
unexplored deep, 

The waterglass may be of any strength, 
Hf you can get the kind whieh is used to 
preserve epes, dilute with its own volume 
ol water, “he salts you can use are any of 
the salts of nickel, iron, cobalt, copper, 
ete, stich as the sulphates, chlorides or 
nitrates. Many of them can be obtained 
at your local cvugstore. The action is as 
follows: as the salt crystal dissolves, it 
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vue 

The brown ferric chloride has been added Garden continues to expand slowly but 
and the new growth starts to appear. fant enough to be observed under seg 
fotms a silicate of the original wn It is 20 min. old in pic below. 
metal. By osmosis, this compound! A » 
keeps absorbing the water from 

the waterglass and swells up, in- 
cidasing in size until the entire 
salt has been changed into the 
silicate. ‘This latter is the material 
of which your magic garden is 
composed, 

No two gardens are alike, as 
the growth shape of the silicates 
depends upon their internal 
structure. “Phe suggested chemi- 
cals need not be used singly, but 
may be added to the solution 
separately or in a mixture to form 
color combinations, The average 
time to grow is about one-half 
hour, but frequently a garden will 
keep on growing almost indefi- 
nitely until it threatens to fill the 
entire aquarium, Sometimes, 
when observed under a_high- 
power magnifying glass, the ac- 
tual expansion of the silicate can 
be noticed. 

For best results, use chemicals 
sparingly; avoid excess quantities 
which cause nothing more than a 
jumble of color. Be sure not to 
disturb your garden during or 
alter growth. Interesting results 
can be obtained by “growing” a 
number of small colored gardens 
in tall glasses for shelf orna- 
ments. 
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Chemistry Pr aicts 


llow 


M. Swezey 


POPULAR SCIENCE iariiany 1948 


By Kenneth 


eal on oa fheshlight, and yon start a 
chemical reaction Chat produces ¢lec- 
tricity, heat, and light, Turn on the eur 
rent in an electroplating tank, and clectricity 
dues a chemical chore. depositing a film of 
metal oroleewle by melecule. What is the 
link between test tube and electric spurk? 
Jn large part it is found i the resetion of 
metals with other substances. 

When «a stall piece of potassium or 
saditn is placed im plain water, the metal 
reacts violently with the water, releasing 
hydrogen so firiously that the gas often 
catches fire, Magnesium won't release ly- 
drogen from celd water, but it will fron 
hot water, Almminam, zine, iron, nant tin 
curt displice hydrogen from water, but ean 


| 


netivity of Uhe comin metals wey be 
determined roughly by the rate at whieh they 
liberate hydrogen from acits, Here, picces of 
four metals are placed in dilute hydrochloric 


Metals Will Ac 


from acids. Copper, silver, plitiown, and 
old won't set hydrogen free even from 
avis. 

By elaborate tests, chemists hive arranged 
all metals in a list according to the ease with 
which they enter into chemical reactions. 
This list, shown on the facing page, is vari- 
ously culled the activity series, the electro- 
motive series, Ue electrochemical series, or 
the displaeement series, depending upon the 
use for which it is intended. 

Votussitun, the most active metal, stands 
at the top; gold, the least active, at the 
bottom. Hydrogen acts much the same as a 
metal in displicement reactions and so is 
included as a guidepost. Any metal above 
hydeogen is more active than hydrogen, 
und so will displace Chis yas from such acieds 
as sulphuric and hydrochloric. Metals below 


weidl. 
4 jlently, 
slowly, Copper, located below hydrogen in the 
uctivity serivs, dees not release it at all, 


Migihesian relenses bubbles of hydrogen 
zine fess rapidly, and iron rather 


THE POOR MAN'S JAMES BOND Vol. 5 


levdbogen cannot disphice it fran aay of Ue 
sells, 

Ve i pees this oe seer nied, ye es 
dake a visnel denywmestotion, Act one pase 
oF hiydrochtorie acid do fone parts of water 
ane pein tte eepiinl wevueltital anf thee ebilaatered 
vet tote evel af foun test tibes. 
tole elrepy pecs al freshly prelishant Ce App ee 
ite the west a stiatlar piece ot team, inte 
the (hind a piece ob vine, amd inte the bast a 
Dil of ceisaenesivees, 
so strongly Ghat the wei literally loils. Zine 
relounes Pralebiles a bitthe less raapvially, fons clis 


Tithe creme 


The deagoesion renets 


places the wis rather shawly, Cu yper nol 
otal 

Another principle tote learned Tron the 
Hetivily series is hiss When any aetal is 
placed ina salt ofa noetal that shimils below 
HW the first onetal is dissolved and the seccnd 
is Uheewn out of solution, Yon em pnw 
this fe one fietance ty mieans of a color 
change. Disselve some enpper sulphate in 
water, and the copper ion will eoler the 
solotion bhae, New adda Tittle gine evst 
svelte Une Sebeation Cearenay ily. Of enemigeh 
yine hus been abil, the Dili color will 
disappear, Vhe vine o1sts the copper frou 
the copper sulphate and joins with the sel- 
phite adie ta lovin zine sulphate—whiels, 
in solution, is colorless. Red metallic capper 


Fobed Sesbntd Loge 
vOladl oad dineld - 


Wow metal is placed in a solvation of a salt 
of a petal Iehow it in Ul series, tlie first dis. 


Add 


nh oeopper silplute seit cee 


Wolves, the ther is thioawn from sofation, 


dine qtest te 
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ACTIVITY SERIES 


Metal Chemival 
symbol 
Votassivnn K 
Sedinin Na 
Caleiun Cu 
Moapeweeittn Me 
—— id More artive 
Chrontiont Cr than hydrogen, 
fron 
“Nickel 
Tin 
Lead = F 
Acting much likea 
wictal in displace. 
HMydeugen i" wentr nethiis 
fas is includid og 
a a giidepost, 
Copper Cu 
ig Ng Loss active 
Platinows pe than hydrogen. 
Cold Au 


ali settles te the bottom ot the beaker, 

Haomeesion pletion: of anc etal on auethios 
ix acceunplished by this chuneiog of phieex 
wt mactliks. Troms, tow expe, aun hia piven u 
thie plating af copper by fmiwersiag (bina 
solition of 7 gram of copper sdplate annul 


Linc Metel, ) 


ae 
~ 3 ea 


sth. “The biae selation sean clewes awl rel 
metallic copy preeipitatedd. “The zine oests 
copper feng the sidphote ane jeiis with the 
a rotliow!, Ding vine sulphate 
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‘came 


} eld Selfurt 
3. 


toasiees 
perssiletes Prewssnee © wretale change 
lee is pel oto 


and sol elinas te aris 


cre raebarl ae sieethen is 


place, 


futon of depen colptaate 
, Seppe will be oposite 


Uf onk ob ulploniy neil i SOU ak of water, 


A Tithe ten ele 


sos phwee with: some of tne 


weyppen it the tagrped ontphiate, arnt the ctis- 


places! coppe iwlheres do the how. Galy a 


Hight pelutinns conv tye apypdiod te this method 


Prerkacrerd tone 


oh jrnel that talls eff, 


Hh prrustiwes at Npremey 


Alvecateneien prot: onl panes fe the hited 


elton chartered Lew the 


portals 


swapping al 
Hoo onek oatieeal, spinach, sn 


eller decanting food jaa lien 
Le vlna places 


with seawe cef the fiom, the 


halter 


lee tnnge 


thepositerl ys a ctond eoatine: innvitlyy tle poet 


Althouel Ue ceut Teeiseseile 


ety 


wir thin gh prosit. see teesbot cheose, fer the 


race We 5 ce ees 


Maresinniin prvi often one dike by dhepecibs 


Of tee fee Coptoin Cary 
aoune of the erie, 


(he inert top! veomiyy 
Vlore teeowy ines 


bre te 


mero haridessty be couking seid fools. 
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iron WH be removed chemically if some 
vet fl such as Unnatoes, thubarb, or 
sauerkiwnt is keler cooked ia the pot. ‘The 
how thus regeined is hurroless aud a valuable 
fool onineratl. 

A wore specilic way ta express the activ 
ity of metals is to say that they vary ie 
ability te joniee, or give up clections. 
Metals at the top of the list give ip elee- 
hons more easily thin those at the button, 
This dillerence aimakes cleettic batteries 
possible wad explains coresion aid elee- 
trolvtic uetion between touching metals. 

Hl te netals of clillerent wetivity are im- 
mere ina suitable solution Celewtrolyte) 
ane thet connected by a wine, cleetrons will 
Hlow throrgh (he wire from the most aetive 
tet “Che Lather aput the metids in the 
series, Hie greater will be the electromotive 
letoe, on voltage, 

A stailer electrical cflect aceuunts Lor the 
acevlerated corrosion that often tukes phice 
when tye metals are in contact in the pres- 
i An electele current is 
ip. cousiag the mere active metal to dis. 
solve nue ratprictly the pore, while ult the 
sane fie Hie lows active metal is preserved 
Frevnd ccortiasient, 

You can demonstaite: this. Wind a short 
length of iron wie lightly around a piece 
of vine, a shnilar wire around a piece of tin 
foil, aud tmerse these metal combinations 
in seperate phesses oottaindug lille sul- 
pluie vel (2 drops to TOO) nal, water) 
with enongh potassiam fermicyanide to euler 
the solution pake orange. 

Ouickk. the solution in the gliss con- 
Lainie the loilinow begins te tar blue. in 
elieatiny Gert fon is dissolving aad ailing 
with the ferievanite. The other salution 
ters only fatthy thee, at all, for (he zine, 
ome active than fon, dissalves in 
phe ol it, “Whis explains why the iron in 
“thn cans” corpodes more nupidly when the 
tin plating is broken than if it were at 


ence ole 


In 


hited at all Th ude explains why the 
frees fe Zineeglterdd, or “galvanized” Team, 
is pueteeted when the zine contin is 
thomigerdl, tao the batter ease, the ¢ine— 


lei none active than the tron dissolees, 
aud iy tlotes so fores a paolective coating 
oven The irom, 

Solutions cand “iagie” plates or containers 
of alominnn that are sold to clean silyver- 
ware withoul scouring depend Cpe Cun N= 
change of metals. Ordiniwy baking soda 
(sodiinn biearbounte) and sult. (sodium 
chloride), plus any aluminum pan, will 
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When two metals of dillereadt activity are in 
rontact with ewelr wther in oan clectolyte, an 
Clectie cument is set up, eansiog the rere 
active to go tote solution mere nipidly than 


enable you lo work the same magic. Mace 
the silver that evel piece touches the 
pan. Cover with a hot selution of [ten 
spoonful of soda aid another of salt ta each 
qnant of water, After several minutes, re- 
neve the silver, chase, and polish with a 
solt cloth, 

Touching the alien and surronnded 


MM 


Wo silver is covered with a hot sobetion 
cult srk Tnckeleege weoeke in am athe par, 


“a9 


yee 


gud then immersing each combination ie dilute 
stlphinie acid ond potussiown ferricyanide, 


by the cleetrolyte, the silver fons one 
Dlate of ya oleetrie cell By action of this 
ecll, the tarnish of silver sulphide is cis- 
solved. Then the sulphur is ousted and the 
silver is redeposited, ‘The method shoukl 
nol be used on “French finish” silver, for it 
may alter the finish as well as clean the 
Sut hiec, END 


cleetrolytie action tikes place. “This eles 
the tonish without caveving any of the silver, 
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TIN 1S SO BRITTLE at 200 deg. C., only 32 deg. below 
its melting point, that It turns to powder when pounded. 
You can demonstrate this, as at the left, by heating a 
flatiron hot enough so thal a piece of tin foil melts when 
pliced on its upturned face, then striking the metal oc- 
casionally with a hammer as it cools and solidifies. At 
one point, the tin will shatter into a powder when 
struck. Another interesting characteristic of tin is 
that it can be melted on paper without igniting the 
latter, as shown above. Smooth out a piece of foil on 
thin paper and hold a match under it, without touching 
the paper, until the metal liquifies. The foll conducts 
heat from Lhe paper so rapidiy that it does not burn. 


METALS EXPAND unequally. ‘rhis may be 
shown by culting a strip from a tin can 
(this is realy tin-coated iron or steel) and 
riveting it face lo face to a similar strip cut 
from copper, brass, zine, or aluminum, When 
grasped with tongs and held in a candle 
flame as shown below, this compound strip 
gradually curls inward toward the side faced 
with the tin plate. Why? Because the ther- 
tual expansion of iron or steel is less than 
that of the other metals. The second metal, 
expanding more, forces the bar to bend. 


roruiar scree OCTOBER, 1945 

IRON DISAPPEARS «icky wien placed in 
dilute sulphuric acid, but if dropped into 
the concentrated acid, as shown at the left 
above, virtually nothing happens, ‘This ts 
explained by the fact that the concentrated 
acid acts as an oxidizing agent, quickly 
eoaling the iron wilh an oxide that resiats 
further reaction, while Uwe diluted neid re- 
ucts vigorously, libveruting hydrogen and 
forming iron sulphate in solution, Beeause 
of this property, the comeentrated acid can 
be transported in steel tank cars, amd cast 
iron or steel vessels are used in the final 
stuges of its manufacture. 
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COPPER HARDENS when it is lmmmered. an entirely different result, however, if the 
Tt might seem that this soft metal would wire is slenightened and several inches of 
become softer still if subjected lo pressure, the center haunimered on uo fintiron or an an- 
bul such is not Lhe case—as this simple ex- vil, This Lime the wire doesn’t bend in the 
periment will show, First, anneal a piece middie but at the two ends of the ham- 
of stout copper wire by heating to redness mered portion, ‘This part has now become 
and letting it cool slowly. Uf you now grasp too bard and stiff lo bend with ease. When 
the ends and pull them togelber, the wire capper must be hardened commercially tt 
will bend sharply in the middie. There is is subjected both lo hammering and rolling. 


ma) PARADOXICAL TOP, Made hy thrusting a 
\ pointed stick or pencil Uirongh a hole in the 
center of a lin cun cover, Ube top at he lett 
doesn’t abenays renet in the way you might 
expect when © magnet is placed near it. 
Actually tin-plated tren or steel rather than 
tin, the cover is otteacted by the magnet 
while at rest, But sel it to spinning—and 
it is sharply repelled, This repulsion is 
caused by a countermagnelic force pro- 
eed by eddy currents sel up in the Lop, 


MAGNETIC LIQUID. Everyone is fatmiliar 
with the way magnets attract iron, steel, 
and, to a lesser degree, nickel and a few 
other metals. Bul few rentize that certain 
liquids also react the same way, You can 
easily prove that they do by using n strong 
solution of iron chloride, Ordinarily erystal- 
line, this chemical has a tendency to dett- 
quesce—melt. away in water drawn from 
the air. Allow a small crystal to remain 
in the open until this happens. ‘Then tie « 
tiny loop on the end of a piece of trend and 
use it lo piel up the drop of concentrated 
jron chloride solution. If you now hold one 
of the poles of a strong bar or horseshoe 
magnet close to this drep as il dangles at 
the en of the thread, you will find that a 
prompt and definite attraction occurs. 


POPULAR S8CIRNCE 
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TASTE AND SMELL frequently pinay us false. 


Grandmother knew exactly what she was 
doing in holding her children’s noses while 
they swallowed the castor oil, and science 
now recognizes the tiet Liat the taste of 
many Lhings is altribulable largely to their 
amell, For example, if a pear is held close 
to the nose While an apple is being enten, 
the apple will seem to laste like a pear, 


JANUARY, 1956 

SIGHT often may be unreliable because of 
optical illusions, Arrange Unree Louthpicks 
in a line as below. Then ask someone to 


place a fourth so iL forms part of Lhe op- 
posite side of an imaginary square, 
will show that most persons misjudge 
a good deal. 
estimate Lhe 
pick Loo close 


A ruler 
it by 
The usual error is to under- 
listrnee aml crop the Looth- 
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YOU CAN'T 


HOME EXPERIMENTS WITH 


aj 


TOUCH « murble with crossed fingers as 
nbove, close your eyes—and confusion be- 
fins. Although you know there's only one 
marble at your fingertips, your senses try 
desperately to convince you there are two. 
This illusion, which Incidentally was noted 
by Aristotle, results because in everyday 
experience pressure on the outer sides of 
adjoining fingers indicates two objects. 


SOUND sometimes gets mixed up with the 
sense of touch, as this experiment will show. 
Rub your fingers lightly over the back of a 
friend's coat while vigorously brushing your 
own—nand your friend will give you sincere 
thanks for brushing kim off! The feel of 


your fingers combined with the sound of the 
brush conveys to the friend the perfect Ilu- 
sion that he’s the one getting the brush-olf. 
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TRUST YOUR SENSES! 


SENSORY PERCEPTION. SHOW WE MAY OFTEN BE FOOLED 


TOUCH SENSITIVITY varies on different 
parts of the body's surface because nerve 
endings are distributed in varying concen- 
tration. On the fingertips the nerve endings 
are closely packed, and on the lips and 
tongue they are still more concentrated. But 
on parts of the body where great sensitivity 
is not needed, the nerves are comparatively 
seattered, If you thrust two pins through a 


HOT OR COLD? What we think we feel 
often is governed by what we see. For in- 
stance, without the help of our eyes we may 
not know whettier an object is hot or cold. 
If you are not convineed, touch a piece of 
ice to the back of someone's neck while in 
a group of smokers. The victim's angry ex- 
postulations that he was burned with a 
cigarette should be sullicient proof, 


strip of heavy cardboard about 1” apart and 
touch a blindfolded person on the arm, as 
at the left, he will say that the point of only 
one pin touched him. But move the pins 
close together as at the right and touch his 
fingertip and he will note immediately that 
there are two, On some parts of the body, 
the thigh for instance, pin pricks as much 
os 2" npart may be interpreted as one, 


SOUND DIRECTION usually can be de- 
termined because the car nearest the source 
receives na louder iinpression, But when 
sound reaches both cars with equal intensity 
from a point above, in front, or behind, the 
directional sense is poor, A blindfold test 
will show this. Snap your fingers above, in 
front, or back of the blindfolded person. 
Otten he won't know the right direction, 
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HOME EXPERIMENTS 


THISTLE 


Twice 

AS mucH 
HY ONOGEN 
wy ONE TEST 
TUGE AS 
OXYGEN tm 
THE OTHER 


nee 


\ 
‘ 
1eYDROGEN 


OIVEN OFF 
AT CATHODE 
(NEGATIVE 

POLE) 


OXYGEN CIVEN OFF AT 
AY ANODE _(Pastive} 


JAR wert hi 
nm MEMOVED 


LATINUM 
LECTRODES 


STAND 


log Ilydrogen and Oxyren 
teolyels of water method 
sequives me S-iecly jar with the 
heater cemoved aed mounted to 
the ste xtemd with o tiege rut 
ber stopper, Ring clompe hold 
tee test tubes fitted with plat. 
num elecirodes. Teles in elec- 
trode corks allow water feom jae 
to pase tuto tubes. Right--Glaes 
bell over a hydropen Mame cote 
fleets Dosleowen wbich combeloes 
mitt air to form drom of water. 


‘ 


Th 


BHEUMATIC 
THOUGH 
va 


sliaple genereting apparatus in elf the equipment you 
te proauce Hydrogen gas. Seeaps of zine are placed in 


task containing dilute sulphuric acid, Rubber stopper, thistle 
tube and tubing to preunsatic trough are connected as shown. 


Modetn Mechanix October, 1936 


by VERNON TRACEY 


q TYDROGEN, the lightest of chemical 

elements forms a* very interesting 
field of experiment for the home chemist. 
It can be produced easily in several ways 
for experimental purposes; one of the 
mest common of which consists of the 
netion of sulphuric acid on zine, 

A flask into which is dropped a few 
grams of zine scraps is fitted with a 
rubber stopper, thistle-tube and de- 
livery-tube as shown in the photo. The 
thistle-tnbe is fitted into the stopper so 
the end will be about 44” from the bot- 
tom of the flask. The end of the de- 
livery-tube is near the top of the flask. 
Dilute sulphurie acid is poured down 
the thistle-funnel and hydrogen is pro- 
duced when it comes in contact with 
the zine. The top of the thistle-funnel 
is covered with a piece of glass to prevent 
the hydrogen from escaping. The hy- 
drogen News out through the delivery- 
tube and is collected in a bottle over the 
pneumatic trough, 

If, after some hydrogen has bees col- 
lected the action slows down, remove the 
glass from the thistle-tube and add more 
dilute acid. In diluting the acid, use 
equal volumes of acid and water and 
pour the acid slowly into the water while 
it is being stirred with a glass stirring- 
rod, for if the water is poured into the 
acid, steam will be generated and the 
acid spattered in all directions. 

Another even more interesting way of 
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WITH HYDROGEN - 


Hydrogen Peroxide, a common household antiseptic, 
con be prepared eh tnixing dilnte sulphiueig acid with 
frarruin dioxide. remu ting milky liquid is cleared 
by filtering. Before using test the solutinm ta deter: 
mine whether of moe it will emecessfully bleach «loth. 


producing hydrogen is by the electrolysis of 
water—that is using electricity to breuk 
water up into its elements—hydrogen and 
oxygen. Hydrogen and oxygen are bath 
produced by this experiment and are col- 
lected separately. 

Fit up a glass vessel on a metal stand as 
shown in the drawing, fill vesse) and test- 
tubes with acidulated water and support the 
test-tubes in an inverted position so their 
open ends will be under water and over the 
electrodes. Connect the battery and the 
hydrogen will collect at the cathode, rise up 
and displace the water in the test-tube, 
Oxygen will collect in a similar manner over 
the anode. Because water is composed of 
two parts of hydrogen to two parts of oxygen, 
there will be twice as much hydrogen in one 
tube as there is oxygen in the other. After 
the hydrogen tube is full, remove it and 
place it upright in a test-tube rack with a 
piece of glass over its mouth to keep the gas 
from escaping, Collect another tube of hy- 
drogen, and by this time the other test-tube 
will be full of oxygen. 

Wrap a towel around a test-tube of hydro- 
gen and holding it mouth down, bring a 
lighted match up to it. The hydrogen will 
burn with a pale-blue flame as it leaves the 
test-tube. Thrust the match up into the 
test-tube and it will appear to go out, but as 
soon as it is removed it will flame up aguin. 

Hydregen burns to form water, ‘This can 


SOAP BUBBLES " 
BLOWN THAU i \ 

PIPE ite BOWL } 

OF WATER wiint . 
UVYGROGEN , \ 
Se ere 


HMISTLE 
THBE. 


WYDROGEN 
CELEDATON & 


Many experiments can be performed with the Hi 


rogen gas 
generator described on opposite page. Above iss) ann model 
aliship comsteucted of ele rubhee being intlated with the gas. 
Pipe commected to generator will blow Heating soap bubbles. 


A serew cats jet prowided with wick and filled with alcohol pra 


vides a handy lamp for bending glass tubing into the Yations 
shapes requiced for performing these and other eapeciments, 
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be demonstrated by burning a jet of hydrogen and well known disinfectant, Oxygen is responsible 
collecting the water-vapor given olf, To do this— for the disinfecting properties of this compound. 
make a tight-anule bend ina piece of copper tub- Iiydrogen peraxide being a very unstable com- 
nye and mount It on a ringstand. pound breaks down into water and oxygen when 

Lyosely pack the top end of the tube with steel- applied to a wound, or even exposed to bright 
woal to prevent the thee from following the tube linht; thus the necessity for keeping it in dark 
back to the generator. Connect the rubber tube colored bottles, One oxygen atom remains in 
fron the genertor onto the bottom end of the combination with the two hydrogens (water), the 
copper pipe and light the hydrogen issuing from liberated oxyren atom is very active and destroys 
the top. Ifa cold dry glass is supported over the Hacterin, ‘The amateur can have fair results in 
flume, the vapor will condense forming water preparing hydroyen peroxide by treating barium 
droplets on the inside of the glass. dioxide with dilute sulphuric acid. A dilute acid 

Hydroygon and oxypten combine in the propor- composed of three parts of water to one part of 
tion of lwo parts of the former to one part of the acid is added to the manganese dioxide, The milky 
latter to form water, They combine however in liquid is then filtered and collected in a flask as 
eqtial proportions to form hydrogen peroxide—a shown in the phato, 


Simple Hydrogen Sulphide Generator 
Is an Aid to Amateur Chemists 


INEXPENSIVE apparatus for the generation of 
hydrogen sulphide in the home laboratory can be 
constructed in short order by duplicating the ar- 
rangement shown in the diagram. On a small scale, 
this setup will serve the purposes of a Kipp gener- 
ator, and should provide enough hydrogen sulphide 
to fill all the needs of the amateur delver In 
analytical chemistry. 

The apparatus consists principally of a 125-mi. 
distilling flask and a 3” funnel with a long stem, 
Ag in the drawing, the stem of the funnel is fitted 
through two stoppers in the neck of the flask, the 


lower stopper having a central hole and also two J” GLASS FUNNEL 
auxiliary holes through which acid passes as it a CRNETER WEE 
rises from the bulb of the flask. On top of this ONE-HOLE SrooneER 
stopper, around the stem of the funnel, are placed a 
small lumps of ferrous sulphide. The distilling army Jess 
of the flask is extended by a stopeock fitted between gaaee TlLow OF H, 
rubber tubing further extended by a glass tube. 1 

Warm hydrochloric acid is then poured down the SMALL LUMDS 
funnel until it rises in the flask sufficiently to pass BLOF FERROUS SULPHIDE > 
through the three-holed stopper and reach the 1 QURBER TURING 
sulphide. Gas from the renction will pass the open <a a 
stopcock and bubble through the solution to be is anach wotbaoe 


tested. When the stopcock is closed, gas pressure 
will keep the acid from rising, and stop the action 
until the cock is reopened.—Tieiann Beck, 


Two Clothespins Form a Lab Clamp 

GLUING two spring clothespins together, ag In- 
dicated in the drawing, will provide & clamp Unat 
will come in handy fer many purposes in a 
laboratory, such as holding glass tubing, funnels, 
and thistle tubes, Tt will also do muck to reduce 
the breakage of fragile parts. The pins should 
be Joined with a pool grade of waterproof glue, 
If a C-clamp is uot available, a third pin ean be 
used ta hold the legs of the other two pins to- 
gether under pressure as the glue dries. When 
properly joined, homemade clamps of this kind 
will fast a long Lime and prove themselves Uo be 
highly useful.—ANtneEW Ling Peenken, Jn, 
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HOME TESTS WITH 
COMMON SALT 


INTRODUCE VALUABLE 


SODIUM FAMILY 
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Generating hydrogen chloride gas 
by gently Lashes a misture of salt 
se sulphuric acid, Bubbling 
through water in the test tube, the 
gas produces hydrochloric ocid. 
What remains ef the salt is crude 
sodium sulphate, or “salt cake” 


In addition to making athor sodium 
compounds from common sall, you 
can reverse the process and make 
sodium chloride taen washing soda 
{sodium carbonate}. Soturate the 
soda with hydrochloric acid and 
then ollow the acid te evoporate 


POPULAR SCIENCE NOVEMBER, ijt 


TD you know that by passiig a current 
[) of electricity Lhrough 6 stunted se 

lution of common table salt in wither, 
you coukt change Ulis vital foot olement 
into deadly biting lye; that by heating it 
with stlpluric acid, and leading the aeril 
fas evolved through water, you could mite 
your own hydrochtoric avid; and that by 
other chemien) manipulations, mostly sin 
ple, you could transform salt: into washing 
soda, Iaking soda, borax, Glauber’s sall, 
am? a long list of other valuable sodium 
compounds ? 

‘This is one of the fascinating fealures of 
chenistry —that compounds within a single 
chemical family, no matter hew different 
in individual appearance and reaction, are 
intimately related, and that with the right 
magic touch from the chemist they may he 
changed endlessly from one to the other 
and back again. 

In the case of salt and sodium compounds, 


Ihe possibility of transformation is fortu- 
tate, Salt, or swlia ehloride, is one of 
the most abundint eompounds in nature, 
is of rock salt are frequent. In the seas 
om the envth, alone, experts estimate Ural 
there are 36° million bittion tons of salt. 
Salt is obtained from tbis source by run- 
ning sea water into shallow basins and al- 
lowing iL ta evapornty 

Desides being an bupertant mineral food, 
a preservative for meal and fish, and an 
element in freezing mixtures, common salt 
is the starting point for Ure manufacture 
of practically all scelium and chlorine com- 
pounds weed today, Many of these manu- 
tucluringg pros * amy be duplicated 
easily, On uw small seale, in the home bib- 
oratory, 

With only a glass U tube and a battery 
of several diry cells, for instanee, you can 
demonstrate how a strong sall solution may 
be changed to a solution of sodium hydrox. 
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ide, Known populiurly as enustic soda or Lye. 
Set up the tube as shown in the photograph, 
connecting the buttery Lerwinals lo the 
brine Ubrongh ecleclrades newle of several 
mingazine-pencit “feads™ hound Cagether, 
If you now place a few drops of red linus 
solution in each braneh of the tobe, you can 
trace mere readily what hajpens. 

As soon ns the buttery wires are conneet- 
ed, the solution about (he anode, or elec. 
trode connected to Use positive pole of the 
battery, will begin to turn blue. This indl- 
entes the formation of sodium hydroxide, 
which is n slrong alliali, At the same tine, 
the solution about Lhe other 
electrode, or enthode, will 
bleach oul, owing to the fur 
mation of chlorine gas at 
that pole, Continued appti- 
eation of the current will 
linally change the snll com- 
pletely to hydroxide. 

Conmerelal production of 
this chemical ts carried out by 
means of a Vorce or Nelson 
cell, an apparatus Hlustrated 
by the diagram, Ju this cell, 
the suit ltivydrosxide, the 
ehlorine, nid the hydragen 
Which is Hberatet at the 
aunde, are kept sepnrate to 
prevent complicated rene. 
tions, The gises are alse ool. 
leeled for olher industrial 
uses. 

In many chemical changes, 
this is true: by-products are 
formed which are often as 
valuable as the chief chemi- 
eal desired When we mix 
sall with sulphuric ackl, for 
exminple, and gently leat the 


You con make on experimental fire extinguisher 
that works on the same principle as the commor- 
cial type. |t squirts a stream of walter as below 
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Experimental setup for extracting chlorine, hy- 
drogen, and sodium hydroxide (lye) from brine. 
Drawing shows the Nelson cell used commercially 
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mixture, the gas hydrogen chlo- 
ride is given off. Bubble this gas 
through plain water and we pro- 
duce hydrochloric acid. What re- 
mains of the salt, after all the 
gas has been given up, and the 
remaining sulphuric acid evap- 
orated, is no longer plain salt, 
but sodium sulphate. In its crude 
form this chemical is known as 
“salt cake,” and when recrystal- 
lized and refined, as Glauber's 
alt, a cathartic, 

The set-up for generating hy- 
drogen chloride gas, making hy- 
drochloric acid, and leaying sodl- 
um sulphate as a by-product, is 
clearly shown. Put the salt in 
the flask, and drop the sulphuric 
acid slowly through the thistle 
tube, ‘To prevent too vigorous a 
renction, use a very mild heat, 

Next to salt itself, sodium car- 
bonate is one of the most valuable 
sodium compounds, Tt is used in 
making glass, soap, and soap 
powders, and in refining petlro- 
leum; for softening water, clean- 
ing and dyeing, and as a basis 
for other sodium compounds. It 
is found to only a limited extent 
in nature, but is manufactured in 
enormous quantities by a process invented 
by a Belgian chemist, Solvay, 

One of the workl's greatest chernrical 
processes, the Solvay process is an amzing 
instance of complex chemical transforma 
tion in which nearly a dozen by-prodicts 
are completely utilized, Its essence ts this: 
carbon dioxide under pressure is forced 
through a saturated water solution of salt 
and ammonia gas. A number of coniplex 
reactions take place, producing finally a 
nearly insolulte sodium bicarbonate in a 
solution of ammonium chloride, The bivar- 
bonate is separated from the solution by 
filtering, purified by washing, and changed 
lo carbonate by heating. 

The outstanding characteristic of satium 
Dicarbonate, known commonly as “hiking 
soda," is its abilily to liberate carbon «iox 
ile when mixed with acid substances, Mixed 
with sour milk, or with powdered acids in 
baking powder, it generates gas Unat “raises” 
eake and bread «dough, Mixed with sul 
phuric acid, it produces the pressire in 
chemical fire exlinguishers. 

In commercial fire extinguishers, a tank 
nearly filled with sodium bicarbonate soln- 
tion has at its top a bottle of sulphuric 
acid. ‘The bottle is so arranged that it will 
spill tts contents, mixing them with the 
bicarbonate, when the tank is inverted, 


An experimental extinguisher may be 


Sodium bicarbonate (baking soda) is chonged into so- 
dium carbonale by heating it, That the gas driven off is 
carbon dioxide ts proved by its turning limewater cloudy 


made from ft Aask and several picees of 
tubing, as shown, ‘To simplify construction, 
the solution in this ense is dilnte sulphuric 
acid, while the bivarbonate is placed in a 
sinall bag suspended nbeve the solution 
when the flask is upright, By inverting the 
flask the chemienls mix, gas is formed, sod 


the solution is forced out mn a paaverrul 
stream 
Hicarbonate of sada is ehanged into 


sodium carbonate merely heating it, 
Put a tittle in oa fest tube having a bent 
glass tube leading from it inte a seeend 
test tube containing limewater, Apply heat 
to the first tube and bubbles of gas will 
come up trough the limewate They Uurn 
i, milky, proving that the gas 


by 


is carbon 
dioxide. When the gas stops bubbling, your 
haking soda has been changed into “soda 
ash," a dry form of sodium carbonats. 
Dissolve this dry powder in water, let the 
water evaporate slowly, and you finally dined 
large erystlals of “washing tee, Seve hitenes 
carbonate incorporating wouter in ite struc- 
lure 

Maybe you would now like ta start re- 
versing things! Dissolve sodium carbonate 
in water, and bubbi arbon dioxide through 
it, and you change it to bicarbonate, Dis- 
solve sodium carbonate in hydrochloric acid, 
let the acid evaporate, and you are back 
where you started, with common salt! 
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as, os, . 
Sa Sal Ammonica 


~—.. 


3 
Snowstorm. 


Y Solution of 
Lead Nitrate 


Tho drawing at the left illustrates an experiment for producing vacuum by rusting iron, Center, a solution of 
hypo becomes milky when cigarette smoke is blown upon it, Sal ammoniac will produce a very gentle, pretty 
snowstorm if the directions given in Mr. Waites’ article are followed. 


FASCINATING 


EXPERIMENTS 


in CHEMISTRY 


by RAYMOND B. WAILES 


MS. of the chemicals mentioned in these 
little experiments can be had at the cor- 
ner drug store. By performing them many of 
the fundamental relationships of ane kind of 
matter toward another can be guined. 

It is commonly thought that anly a fame or 
aored hot body can cause a substance ty ler, 
It all de- 
pends upon 
the kind- 
ling point, 
as ane can 
dete rine 
for bin- 
self. Car- 
bon bisul- 


This shows how fo make 9 fire 
without much heat. Ant powder, 
carbon bisulphide, will ignite 
from the heat of a curling iron 


held close. 


phide, which is used to rid 
ants from lawns, and te keep 
them out of museum crises, 
will take fire at 250 C, which 
is about twice as hot as boil- 
ing water. A hot rod held 
over the substance will cause 
it to take fire. 

When iron rusts, it com- 
bines with the oxygen of the air, An olive 
battle containing steel wool or other ferrous 
substance, when inverted in a bottle of water, 
will soon have a partial vacuum inside it duc 
to the combination of the oxyyzen in the water 
with the iron, 


dry solids. 


This shows an experiment com- 
parable to modorn filtration of 
Charcoal and sand 
can easily be separated by ad- 


One would believe that liampblack or char- 
coal could not be separated fram sand, but this 
feat is casily done. Water wets sand very 
readily, but the aly which is adsorbed (not ab- 
sorbed) or encompassed by the charcoal causes 
the water to be shed as though the stuff were 
greased. Sieve the mixture of sand and hanip- 
black theough # sercen intu water. ‘Vhe sand 
will at once sink to the bottom. ‘The charcoal 
will Moat away on the surface. “Vhis pracess is 
used a lot in recovery of carhanaceous by- 
products, Ores ure sometimes finely pulver- 
ived awl the metal in then reclaimed in this 
manner. “The process is the same as ore flota- 
ten, 

‘Vineture of idoine heated in a test tuhe soon 
loses the alcohal which keeps 
it in solution. Uf a deop of 
mercury i now added and 
the heating continued, the 
mercury will unite with the 
imdine with a vivid flash of 


. 
Tincture of fodina 
and one drop of 
mercury 


sorption of 
oie as text 
explains. 


By driving off alcahel from iodine by 
eveporation, mercury and iodine will 
combine with a vivid flash, 
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SIMPLE CHEMICAL EXPERIMENTS 
ILLUSTRATE INDUSTRIAL PROCESSES 


December, 


Mechanix Itlustrated 


To make aleohol, boll some mashed com of poluto 
for sovoral minutos to eatract clareh, Change starch 
to sugar by adding dilute eulphoie aetd and heating 
solution lor ten minutes longer, When cool, add yoos! 
cokw ond lot stand for aoveral days, Yoast changes 


sugar lo eleohol by a very mystetious prociss, 
berating catbon dioxide which causes fea (right, 


Dissclvo somo polunsiam dichromate in water and 
atid a low drops of sulphuric acid and some of the 
formented solution, Change «i color Lom onmnge to 
liaht green is proof that alcohol ia piereut (nhovel. 


1943 


N 


JCOMOL from potatoes, corn and surplus 
rai; 


browine frum the sea; sweet- 


surelling Aavers from aleohol und acid; for- 
tmaklehyee fron: wood aleuhol,—these are just 
a fow of (he amazing transformations being 


accomplished by our moderi: chemists. 
aly 


With 


a few test tubes, an aleohol lamp or 


Bunsen larner, and several siniple chemivals, 


you 


tent 


demonstrate the fuodunentats of 


these processes in your hone. 


Bromine iv used in makiug totraothy! load, To slow 
how chloriue doparaton it from sea water, add chlorine 
woter to wouk polassluin bromide solutlow (helow), 
iawn color lidicaten tha prosonce of treo bromine. 
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Next odd « Witte corbon tetrachloride to this Iromine 
solution and ehake thoroughly. Free bromine will be 
dissolved In the carbon Intrachtoride which will con 
centrate tt into o dork hrown solution and sepornio 
1} from the water solulion ct shown In pliote (ret. 


oun 
nr rT 


You can make oll of wintergean hy adding some euul 
phutrle acid to 4” of wood alcohol tn a teat tabo aid 
sheking up a powdered arpirin toblot In the mixture 
(above). Stopper tube Iohitly with cotton plug and Jot 
stand In warm welor for filioen minutes, Upon small. 
ing the tube you will notles oder of wintergroen [rglit). 


Formaldehyde can be obtained by heating a coll of 
copper wire to red heat ond plang!ng it inio the vapor 
of warm weed aleghel. Strong pungent odor of lor 
tmaldelydo will be evident. Copper wire In a catalyst. 


THE POOR MAN'S JAMES BOND Vol. 5 


464 


THE POOR MAN'S JAMES BOND Vol, 5 


INDEX 


Acid Burn Remedy...+....+..164 
AIT PLEO] ous ov iwiee sso 4 to 39 OE 
Aif Rifle Gripecsses cscs eAZh 
Best King Ever... ccc cce ee cee 20 
BLOW GUitcaa-nice a devaseceusio seta 
Bomb Disposal Guide........317 
Bomb Wilter Came.......e0s4e 75 
Bunsen Burneresccsecsessessl Gl 
Cannon, Flect rice. .eceecee ee IO 
Cannon, MOd@L. . cee ee cee se A422 
Cannon, St@amecsevvecevese e416 
Chemical Stunts... se0-e0.0187 
Chemical Tricks...c...08.52.414 
Chemistry Experiments. .461,462 
Clarence SLOri@sS...ececee ee IS 
CONdENSEL . wscccccevvvescs oe AAA 
Crazy WOLLGececrsssecescsevsda 
Crime Almanases<<i<acca ess. 100 
Crime, increase... ceseeeeee 164 
Criminal's descendants.....164 
Crosshow, MOdern. ..cccceee ee 8 
Crossbow, Repeating.-.-e++see] 
CrossboW, NOb@R ss ececaneec ened 
hebunking Debunkers.........B1 
Detective, Army Course.....224 
Feather Trimmerscessescunecssd2 
Fire Wazards, Chemical.....434 
FARE SCOLCECD ses. 00< ce mown DO 
Fourth of July Display.....199 
Grenade, German...s.eeseeee+ 50 
Gun, Siege, Model.s.seeeee e417 
Guris Not Ta Buy ccc cawccccec dh? 
Git) POOUE 6d divdsieere eee seievehe 
Gym, OUEMOOK. scorer er scce ee e536 
GY FUSGCOPC. cece reeesereev ene s HY 
Prd Che sakiea etsaw ae bigs een OF 
Hydrogen Experiments.......455 
Hydrogen Generator.........436 
Uydrogen Sulphide generator457 
Hydrometer, Sal biases r436 
Interrogation Course.....++200 
Ju ditsu, Super....eceeeeell9 
Kevlar Frag WOO bio 0 Wiad sid wach eee 
Kidd, When Tosssseceesesee e164 
Knife, Hunting. cscereeece+ e438 
Lab Clamp....cncescececsnesAST 
Lab SECU Saemce eneuvaetsws e449 
Leather From Human Skin..-..17 
Line OF Siqght.....eeeesee6 e118 
Load Your Owns. ..ccesas ces ee D7 
Magic Garden..-.... ese ree e445 
M 1 Garand. .cevce ccc dsceneelOS 
Machinegun, Air-Powered.....79 
Mattel) ROCK@L...4ccesercees cll 
Mercury Fulminate...+.+++---33 


Metal Casting..i.+..esee45s401 
Metal Plating Kit...4.+04++148 
Metals, Chemistry Of...e.2«2497 
Metals, Experiments........454 
Mortar, Carbide.s.s0 cessves415 
Neyro Insurrections.........16 
Peroxide Raises Bread......436 
Pistol, Blectrics.cecssevees34 
Pistol, Poeumatic..........430 
POESGNETE se. eda er Ue cvs eden sO 
Prison Camp Ingenuity.......21 
Quartz Solution......2222-..114 
Rifle, Light Beam..........148 
Rifle RESbesewcntncovvreveevel? 
Roman Gelwcevesveescerseaeee dd 
Salt, Tests With...........45B8 
Scalped On The Plains......-65 
Senses, Untrustworthy....+.-453 
SHOOCI Gy: MiDwiw eaten: s.5i0-00ep eo BO 
Shooting, Pracbice.....see0. 9) 
Shotyun, Pipe.s..ceccvesnceedl 
Sights Peeps. cesses cissennclel 
STLOU COLE 6:0.:66,0:4.6 0.415 at ee ee GO 
Sky Lanbernsesccccescocees ce LIB 
SIL NG spo g wiescid evict db atetee vieteise sO 
Slingshot Sight. ...ceeee eee dD 
Soldering Block....sse6ee%2+34 
Soldering Metal Sheets.....133 
Soldiers, Shoot Straight....46 
Southern Chivalry... ccecsee 47 
Specific Gravity, Finding..438 
Sauk bee daa naceaieee ne ewe wee 
Stove, Crankcase O11......-444 
SEUNGSe a ceeswescvines veeves el BF 
Table-Top Pactories......+.439 
TALQObe se crassa lar eteney seaweed 
Targets, Can Covers...i..+.432 
Targets, Throwing. +..++.++s425 
Toys Bean Gums seciesceceeseI426 

Bombs Away....c cence eA27 

CANNON. coadecceecsce see 80 

Catapult. sevrscvaeese ol 33 

Clothespin Slingshot..100 

Landing Barge. esceee0 +435 

Parachute Progectile...29 

Rubber Nand gun..-ceecers 

so 6s san cicn 2OG) 10,225,429 

SLingseno’ vos oe ss 8e es 42) 

BHOOE MGW sire. < che wees «wis pee 

Submachinegun......4...53 

Submarines 6... 0ec. ese 22400 

PRRs tsw ele mayeaas ne hed 

Trapshooter.........+.437 
Unverupulous Book Dealers...18 
VOICINO ss serve nsec en reese 2de 33 


